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$1.2 billion for construction 


COMPRESSOR MAINTENANCE 





ENGINEERING 


UTILIZATION + PIPELINES = MANAGEMENT 


THE //6/4/ WAY TO INSTALL BIG METERS 


ROCKWELL No. 4 
7—— Aluminum METER 


WEIGHS ONLY 176 LB. ... or less than 3 
that of a cast iron meter of the same capacity. 


CAPACITY 5000 CFH (at 2-in differential 
of 0.60 sp gr gas). 


WORKING PRESSURE 100 PSiI—ample for 


most installations. 


SINGLE JOINT CONSTRUCTION—-simplifies 


service, reduces leakage risks. 


STAINLESS STEEL THREAD INSERTS at inlet, 
outlet, index plate and body flange taps. 


STEEL FEET to insulate body against alkaline 
or corrosive attack. 


ALL INTERNAL PARTS INTERCHANGEABLE 
with existing No. 4 iron meters. 


An easy-to-handle meter for basement instal- 
lation in buildings. The ideal replacement 
for large tin meters still in service. 
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Over 50 years of Regulator development and service 
to the Gas Industry have made RELIANCE 
REGULATORS the most advanced in design and 
the most efficient in operation. This abundance of 
experience provides eXtra assurance that your 
REGULATOR requirements are in good hands. 
Lower maintenance costs are built into each 
RELIANCE unit to provide versatility and top per- 
formance with extreme simplicity. Leta RELIANCE 
REGULATOR specialist show you how this unvary- 
ing quality means efficiency, safety and economy. 











RELIANCE equipped distribution system 


For sustained gas regulation accuracy at lower costs 
-You can rely on RELIANCE REGULATORS. 
For complete engineering data. request Bulletins 


AMERICAN RELIANCE 


,) © oe we Oo” : Me 62 tO AL. Om REGULATOR DIVISION 


ALHAMBRA CALIFORNIA 
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INCORPORATED (ESTABLISHED 1826 








VARIABLE PRESSURE PILOT 

and ww 
elim msl 0 
PRESSURE 
REGULATOR 


TESTED ACCURACY Proven variable 
— loading—provided by Type 51 


Hot—guarantees accurate outlet control. 


WIDE COVERAGE Sizes 2”-12”. Inlet 
pressure to 600 psi or 1200 with cast steel; 
outlet range ounces to 300 psi. 


BUILT-IN SAFETY Totally enclosed. No 
external bleed. Internal parts under com- 
pression—you can’t lose a valve or shear a 
stem. Diaphragms protected by relief valves 
against overpressure. Safe for pits or vaults 
with remote pilot provision. 


SIMPLY SERVICED Wearing parts in reg- 
wator and pilot readily accessible. Without 
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A great new team—using pilot pres- 
¥ sure loading—to insure stable accurate 
‘control over entire flow range. Ideal 
)f6r town borders, compressor fuel 


~ lines, or high pressure distribution 


loop stations. Built for service—de- 
signed for safety. 


Totally enclosed, all flanged construc- 
tion. No atmospheric bleed. Regulator 
closes on failure. Adequate relief pro- 
tection against overpressure. Compact 
installation. Simplified maintenaace. 


CO | 

disturbing piping or diaphragm assembly, _ 

valves in both are quickly removable for ° 
inspection or replacement. Flanged remov- ZA] - 
able seats. Interchangeable valves—hard or /, / Of7 


soft seats—reduced sizes. No pins or lock- 


Bets to adjust. MANUFACTURING COMPANY 


















IN THIS ISSUE... 


The 1955 edition of the annual GAS survey of 


construction budgets—the most com 
- 4 he its kind—shows that 178 major compel 
. spend $1.2 billions (see pages 37-43) , inelud. 
| ing $811 millions for transmission jobs (see 
pages 130-135 for annual pipcline Progress 
maps). . . . Compressor station maintenance 
is good business and tips on methods of sche- 
duling preventive maintenance are told on 
page 137 and those following. .. . 
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AND CAST IRON PIPE... LONG LIFE! 


The Galapagos Turtle frequently lives to be over 100... an 
outstanding example of longevity in the animal kingdom. In our everyday 
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gas utilities still using cast iron pipe that was installed a century or more ago. 
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. TO DAY. @ @ modernized cast iron pipe — centrifugally cast 

82 and with standardized mechanical joints — is even more economical and efficient. 

86 Stronger, tougher. more uniform in quality. Mechanical joints are bottle-tight for usual 
2 gas pressures and for all types of gas. 

175 CAST IRON PIPE’S PROVED RECORD OF DEPENDABILITY IS UNIQUE 

179 IN ITS FIELD. 

180 Cast Iron Pipe Research Association. Thos. F. Wolfe. Managing Director. 

182 122 So. Michigan Avenue. Chicago 3. x 
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The Q-Check stencilled on pipe is the Registered 
Service Mark of the Cast tron Pipe Research Association. 
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Who's got the bucks? 


As noted elsewhere in this issue (page 82), the recent annual busi- 
ness meeting of the New England Gas Association in Boston offered 
more than a normal complement of provocative messages. New England- 
ers as a group are pretty unhappy about the natural gas pricing situ- 
ation, and while (being pretty far-right conservatives) we can’t agree 
with their solution to the dilemma, we can certainly sympathize. Sym- 
pathy, of course, isn’t going to retire any bonds—except maybe sympathy 
from the right quarters, backed up by action. 

And while the tail-end (of the pipelines) Charlies in the utility 
business are having their beefs, the appliance manufacturers have their 
own beefs against the utilities: As GAMA's Tom Arden pointed out, 
profits for manufacturers have slipped badly. Five gas range manufac- 
turers who collectively did $145 million worth of business in 1954 
racked up an average of only 4.3°¢—before taxes. But even that was a 
good record compared to ‘54, when gross business totaled $103 million 
and profits slipped to 2.3%, also before taxes. Thus in one of the most 
prosperous periods in history, executives of certain unregulated busi- 
nesses might well wish they could be carrying on a good, substantial 
utility-type business where the profits sometimes soar to 5 or 6%! 
And these same manufacturers are serving an industry where fuel de- 
mand continues to exceed supply (but where utilities are worried about 
the — of wholesalers pricing them out of the market)! How 
goofy can you get? 

Here's another anomaly: What's been one of the most glamorous 
and romantic achievements of the past decade? Why, long-distance na- 
tural gas pipelines. Long-distance electric transmission lines can't 
hold a candle. But when you get to the appliance that puts the energy 
to work, which twin has the glamour? She's the electric girl—the Cadil- 
lac of the range world, if you will. She is more expensive, so she’s more 
desirable. Says Tom Arden, citing the comparative average retail prices 
on — of $170 for gas and $255 for electric, on water heaters of $80 
vs $132: 


“The electric appliance industry holds a very substantial advantage 
for the simple but strange reason that electric appliances command sub- 
stantially higher retail prices. 

“Can it be that we are so burdened with inferiority complexes as 
to believe we must substantially undersell the electric appliance? Or 
have we through almost suicidal practices allowed pricing structures 
of appliances to deteriorate to the point where not only do the manu- 
facturers net almost no return for their effort, but perhaps the general 
public gets the idea that gas may actually be inferior merely because 
its much cheaper?” 

Sorta looks that way. But no matter what psychological tag might be 
attached to the present state of customer acceptance, the problem goes 
back to the same old diagnosis: not enough selling. And mainly that 
means not enough dollars in the advertising-promotion kitty. And who's 
got the bucks? Pipeline companies, for one. As AGA President Banks 
not too subtly remarked at Boston, “We even hope that some of the 
pipeline companies will see their way clear to supporting PAR over and 
beyond the pipeline research portion of the program.” 

He could have also mentioned the producers. They're the ones who 
are doing the best job of overlooking about the most basic economic 
fact of life: if you want to sell it, you have to advertise it and promote 
it. It's as simple as that. 

And if the producers should once again be made regulation-proof, 
there's where your biggest single source of bucks will be. 


WILLIAM W. CLARK 
Editorial Director 





Jenkins Publications 
198 S. Alvarado St., Los 
Tel. DUnkirk 7.4337 








i 


© Executive 


PRESIDENT AND PUBLISHER 
Jay Jenkins 
EDITOR-MANAGER 
Frank Chapman 
ADVERTISING MANAGER 
Gilbert Bowman 
CIRCULATION MANAGER 
Bert Hill 


© Editorial 


EDITORIAL DIRECTOR 
William W. Clark 


MANAGING EDITOR 
J. Fred Ebdon 


FIELD EDITOR 
Harold C. Hood 


TECHNICAL EDITOR 
Guy Corfield 


ASSISTANT EDITOR 
Barbara Hall 


EDITORIAL ASSISTANT 
Trudy Springer 


ART DIRECTOR 
Raymond A. Grote 


© Advertising Offices 


NEW YORK (17) 
Peter Wile, 
District Manager 
Room 305, 527 Lexington Ave. 
Plaza 3-1838 


CLEVELAND (3) 


Frank J. Enright, 
District Manager 
Richard L. De Muesy, 
Assistant District Manager 
1500 Euclid Ave. 
Henderson 1-1012 


CHICAGO (1) 


William O. Dannhausen, 
District Manager 


333 North Michigan Ave. 
FRanklin 2-4615 


TULSA 


Craig Espy, 

District Manager 
2441 E. 25th Place 
P.O. Box 4055 
7-9807 


LOS ANGELES (57) 


Joseph R. Geryk 
198 S. Alvarado St. 
DUnkirk 7-4337 


GAS—May, 1955 





G, 























Why it pays these days 
to give gas holders the 
best maintenance care. 


ONSIDERING that new installations for water- 
less or water seal holders are more costly and 
difficult to locate, regular maintenance service on 
existing equipment today is a vital consideration in 
your operating program. And it’s of immediate value 
when you realize that systematic inspection often 
results in more favorable insurance rates. 


That’s why it will pay you to investigate the 
Koppers complete Gas HOLDER MAINTENANCE 
SERVICE .. . a service carried by many companies on 
a yearly basis. Here’s what it consists of: 






KOPPERS 








WwW 


METAL PRODUCTS DIVISION 
KOPPERS COMPANY, INC., BALTIMORE 3, MD. 


This Koppers Division also supplies industry with Name 
Fast’s Couplings, American Hammered Industrial Sennen 
Piston and Sealing Rings, Koppers Electrostatic — 
Precipitators and Aeromaster Fons. Address 
Engineered Products Sold with Service City 


Koppers engineers, employing the experience and 
research information amassed in over 77 years of 
serving gas holder users, go over your equipment 
step by step, following tried and proved testing 
methods. 

They check all structural and mechanical parts for 
soundness and smoothness of operation. Make writ- 
ten reports. Predict probable service life. Then, they 
list desirable repairs and make recommendations that 
will assure maximum service with satisfaction at 
minimum costs. 


This written report is submitted to you. When 
O.K.’d, the entire job is done by Koppers’ experi- 
enced repair and service department. No piece-meal 
work. No division of responsibility. 


It’s a small price to pay for dependable, year-round 
service, efficient operation and long gas holder life. 
Why not investigate this service today? Mail this 
coupon for full details. 





Gentlemen: | am interested in learning more about your gas holder service 


program. | understand | am under no obligation. 





KOPPERS COMPANY, INC., Gas Apporatus Dept. 
Metal Products Division, 225 Scott St., Baltimore 3, Moryland. 
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Canadian gas matters bouncing again 

The latest odds on Trans-Canada’s pipeline are that it won't be built this year—perhaps nor 
at all. It never was too economic: the government plumped for an “All-Canada” line, thus by. 
passing some good U. S. markets in favor of a route through the wilderness. When hard-headed 
financiers balked and the government talked about subsidizing the line—or underwriting it~ 
Canadian Gulf refused to sell gas to Trans-Canada for fear of government meddling. Alterna. 
tive plans for serving eastern Canada are being dusted off; however, Westcoast Transmission Co 
which has filed an application with the Canadian parliament to extend its operations under . 
present charter from Alberta and B.C. to the additional provinces of Manitoba, Saskatchewan 
Ontario, and Quebec, denies that it has any designs on the market areas. Westcoast Says the reas, 
on for this provision in the filing, which also seeks an increase in capitalization, is that the COM- 
pany “would like to be able to pick up gas in provinces other than Alberta and British Columbia. 
if at some time in the future there might be a surplus in these areas.” 


Westcoast is “concentrating on Pacifie Coast markets” 


Plans are already being studied for a second natural gas line out of northwestern Alberta and 
northeastern B.C.—a 30-in. line following the same general route as the initial line, except that 
at the lower end it would veer eastward to an export point at Osoyoos at the southern end of the 
Okanagan valley. Westcoast expects both markets and reserves to grow rapidly. 


On this side of the border. conversion contract to be let 


Seattle Gas Co. was about ready to award a $250,000 main construction contract in ANtICipa- 
tion of 1956 arrival of natural gas from Pacific Northwest Pipeline Co. Pacific appeared to have 
cleared its last hurdle—opposition of Trans-Northwest Gas Co.—when the third Circuit Cour 
of Appeals dismissed the latter's petition for a setting aside of Pacific's certificate. Pacific will 
buy some of Trans-Northwest's assets. Meanwhile, Cascade Natural Gas Corp., which was the 
outgrowth of a merger of several distributing companies, announced purchase of Consolidated 
Gas Co., serving six Yakima valley communities. 


Hoover Commission urges new FPC legal procedures 

Along with other government commissions, FPC would lose control of its hearing examio- 
ers, who would become “hearing commissioners” with all the authority and responsibility of 
trial judges, and be under control of a central chief hearing commissioner, according to latest 
Hoover Commission suggestions. Tightening of procedures and formality was also recommended 
as a means of streamlining agency proceedings. The Hoover task force proposed the formation 
of a new administrative court, with three sections dealing with adjudicative phases of labor, tax, 
and trade regulation. “As a further step toward taking from other administrative and regulatory 
agencies the power to be arbiters of their own decisions (the report suggests), that the Con 
gress study the feasibility of transferring to existing courts of general jurisdiction certain judicial 
functions of these agencies such as the imposition, remission, or compromise of money penalties, 
awarding of reparations or damages, and issuance of injunctive orders. . . . 


Supreme Court decision voids Oklahoma minimum price law 

Its previous decisions on state-fixed wellhead minimum prices dealt “only with constitutional 
questions and not the construction of the Natural Gas Act,’ the Supreme Court held in revers- 
ing a lower court decision which had upheld the Oklahoma Corporation Commission's order. 
“The Phillips case controls this one,” declared the court. Incidentally, the latest word was that 
the Texas legislature's “economic waste” bill is about dead (see page 158). 


Quick windup of Harris-Hinshaw hearings sought 

Chairman Percy Priest of the House Interstate and Foreign Commerce Commuttee wanted [0 
close out hearings on the Natural Gas Act bills by May 1. Following the Easter recess, the com 
mittee reconvened to hear the bills’ opponents. That included everybody from distributing util. 
ities, some of which favor strict modifications of escalator and favored nation’s clauses, to coal. 
men, miners, and the coalition of municipal pressure groups in the North and Northeast 
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ORE persons have more at stake 

in the proposed legislation to ex- 

empt gas producers from Federal price 

regulation than in any other pend- 

ing legislation. More than 5000 inde- 

pendent gas producers, the nations 

sixth largest industry—natural gas— 

with its $14 billion investment, and 25 

million gas users have an interest in 
this legislation. 

The Harris-Hinshaw bills have re- 
ceived potent support in the house com- 
mittee hearings. Those bills were draft- 
ed to implement the recommendation 
of the President's Cabinet Committee 
on “Energy Supplies and Resources 
Policy." That recommendation, which 
was made on March 4, 1955, was: 


Sound conservation 


“In the production of natural gas it 
is important that sound conservation 
practices be continued. This area of con- 
servation management is under the jur- 
isdiction of state conservation commis- 
sions. In the interest of a sound fuels 
policy and the protection of the na- 
tional defense and consumer interests 
by assuring such a continued explora- 
tion for and development of adequate 
reserves as to provide an adequate sup- 
ply of natural gas, we believe the fed- 
eral government should not control the 
production, gathering, processing, or 
sale of natural gas prior to its entry 
into a transmission line . 


“The interstate transmission of nat- 
ural gas by the interstate transmission 
lines and the subsequent sale of such 
gas for resale is a public utility func- 
tion and should be under the regulation 
of the Federal Power Commission. In 
considering the certification of new 





*A monthly commentary on national 
and state developments by an expert in 
the field of utility law. 
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‘regulatory and legislative trends 


Federal legislationitis 


lines and applications for increased 
rates based on new lines and applica- 
tion for increased rates based on new 
or renegotiated purchase contracts, the 
commission should consider, in order to 
provide protection for the consumer, 
not only the assurance of supply but 
also whether the contract prices of the 
natural gas which the applicant has con- 
tracted to buy are competitively arrived 
at and represent the reasonable market 
field price, giving due consideration, in 
in the interest of competition, to the 
reasonableness and appropriateness of 
contract provisions as they relate to ex- 
isting or future market field prices.” 
Chairman Kuykendall, testifying for 
the Federal Power Commission major- 
ity before the house committee, made a 
vigorous and comprehensive statement 
supporting exemption of independent 
gas producers from Federal regulation. 
His declaration was a brilliant advoc- 
acy of our free choice system, which 
provides incentives to private endeavor. 
He asserted that, from every aspect of 
public interest and particularly of na- 
tional defense, Congress should not sin- 
gle out natural gas as the only one of 
the fossil fuels upon which an artifi- 
cial price ceiling should be imposed. 


No incentive 


Commissioner Kuykendall was bold 
to say that public utility regulation has 
never been able to supply the incen- 
tive for economy. which competition 
provides in unregulated industries. He 
added that: 

“Before all the advantages of compe- 
tition are discarded, it should be defi- 
nitely ascertained that competition in 
the natural gas industry is inadequate, 
and connot be made adequate by any 
legal means. We are of the opinion 
that the gas producing industry does 
not have the characteristics of public 





utilities which must and should be mo- 
nopolies, and is the type of industry in 
which competition may flourish, and 
that any lack of competition or any un- 
fair competition, if any, should and can 
be dealt with by proper application of 
our antitrust laws.” 


The FPC majority visualizes more 
natural gas for utility customers when 
producers are returned to the field of 
competition. The chairman continued 
by stating that: 

“There is good reason to believe, 
however, that even prior to the Phillips 
decision, large amounts of natural gas 
chiefly produced by oil companies in 
conjunction with their production of 
oil, their primary interest, had been 
withheld from the market served by in- 
terstate commerce and at the same time, 
as has been indicated, provide sufficient 
restraint upon the price of such gas as 
to eliminate the danger of exhorbitant 
rates. In fact the release of such gas 
would itself, we believe, act in great 
measure as such a restraint.” 


Industrial movement 


He asserted that “the availability of 
large quantities of gas which have been 
withheld by the producers from inter- 
state markets because of the threat of 
that type of limitation on prices has re- 
sulted, and will, we believe, continue to 
result in the establishment in the areas 
where natural gas is produced, in prefer- 
ence to other areas, of petro-chemical 
and other plants using large volumes 
of natural gas, as well as the movement 
of industries from points outside of and 
remote from them into areas in which 
such intrastate gas is available. It is cer- 
tainly not beyond the bounds of reason 
that, without some legislation such as 
that here proposed, remote domestic 
and other natural gas consumers may 
find themselves facing, not only a 








Regulatory trends... French! Robinson 
represented the utility viewpoint 





diminishing supply of such gas, but the 
face that some of the industries upon 
which the economy of their communi- 
ties depend may have removed from 
their midst.” 

The FPC chairman agreed with Er- 
nest Thompson of the Texas Railroad 
Commission that the fixing of the price 
charged by producers for gas sold in 
interstate commerce will result in con- 
flict with the recognized power of each 
state to regulate gas producers for con- 
servation purposes. 

Chairman Kuykendall concluded for 
FPC by using insight and foresight. He 
said that, “a sound fuel policy is essen- 
tial co a robust and expanding internal 
economy and to the successful develop- 
ment of the national defense. We be- 
lieve that no sound fuel policy can be 
erected upon such discrimination as 
presently exists against natural gas and 
in favor of other competitive fuels. We 
believe further that such a policy re- 
quires the exploration and development 
of our oil and natural gas resources 
against a background of free competi- 
tive enterprise, restricted only by ap- 
propriate state conservation regulation. 
Consequently, we believe that the fed- 
eral government should not undertake 
the control of the regulation of rates of 
those engaged in the production, gath- 
ering, processing or the selling of na- 
tural gas prior to its entry into an inter- 
state transmission pipeline; and that the 
Natural Gas Act should be amended ac- 
cordingly.” 


Persuasive opponent 


One persuasive opponent of the Har- 
ris-Hinshaw amendment to the Natural 
Gas Act was J. French Robinson, presi- 
dent of the Consolidated Natural Gas 
Co. The Consolidated system renders 
gas service to more than a million retail 
customers in Ohio, Pennsylvania, and 
West Virginia. Mr. Robinson testified 
that the proposed bill would accom- 


plish these results: 


"(1) free the producers from all 
regulation under the Natural Gas Act; 


(2) preserve existing and future con- 
tracts made by producers, whatever 
their terms, and whether or not they 
may be harmful to the public interest, 
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(3) give partial protection to the in- 
terest of consumers and the public by 
providing that as to all ‘new and rene- 
gotiated’ contracts the consumer shall 
pay only a reasonable market price, 
thereby causing the pipeline to stand in 
the middle and absorb any difference 
between the price under the contract 
and the market price which is allowed 
by the commission; and 


(4) guarantee that those pipeline 
companies which own their own pro- 
duction shall receive the equivalent of 
a reasonable market price for their own 
production.” 

Mr. Robinson objected to the bill and 
recommended that it be changed be- 
cause “it does not deal with the funda- 
mental problem caused by favored-na- 
tion and escalation clauses which have 
become prevalent in producer contracts 
and which definitely appear to be 
against the public interest.” 

The problem of the distribution 
company was emphasized by Mr. Rob- 
inson, who said that: 

“The numerous and recurring in- 
creases in field prices and pipeline 
rates have had a most disrupting effect 
on normal utility rate problems, where 
stability of rates is highly desirable. If 
the increases are continued, there can 
be a serious breakdown in utility rates 
and service.” He declared that, “The re- 
tail price for gas is now reaching com- 
petitive levels in our industrial markets, 
following increases averaging 32% 
since 1939. Industrial sales, which in 
our system are on a firm year-round 
basis subject to interruption by weather 
emergencies only, represented 28°% of 
our total sales in 1954. These sales 
would be greatly reduced if the price 
for gas were to go above the competitive 
price for oil and any such reduction in 
sales volume would disrupt the careful 
balance which must be maintained be- 
tween residential and industrial sales. 
Any reduction in industrial sales would 
result in an immediate increase in do- 
mestic rates.” He said that, “Our com- 
panies are obligated to buy tremendous 
quantities of gas under fixed long-term 
contracts which contain minimum ‘take- 
or-pay’ obligations. We must be able 
to market this gas and we are vitally 
concerned over the increasing price of 
gas in the Southwest gas fields.” 





Mr. Robinson's solution ig that, "Cop, 
gress must either leave the Natural Gas 
Act as it now stands Or must provide 
for exemption ot producers only on cog. 
dition that their method of sellin 
to pipeline companies is accompliiey 
in a form and manner which conf 
to public policy as set forth in a ~ 
lative standard.” This gas distribute, 
concluded by stating that, "We believe 
that it would be a serious mistake and 
a violation of the public interes for 
Congress now to amend the Statute g 
as tO grant the producers an eXEMptiog 
without at the same time establish; 
a proper policy as to methods Of sale by 
producers and thereby providing againg 
the unrestrained action of favored-ng. 
tion and other escalator clauses.” 

The opponents of this legislation 
exempt producers are expected tO spon. 
sor witnesses, who are mayors, gover. 
nors and others claiming to represent 
the interests of consumers. It js pte. 
dicted that the house committee hey. 
ings will be completed during May. 

We know what the producers think 
we have reviewed the regulatory com. 
mission's philosophy, and have serut. 
nized the testimony of a large local gy 
distributor, but what do the manager 
of long-distance pipeline companig 
think? 


Stubborn facts 


Paul Kayser, president of El Paso Ne 
tural Gas Co., which delivers 2 billion 
cu ft of gas daily to markets in Texs 
New Mexico, Arizona, Nevada, and 
California, has been eloquent on ths 
issue. He states stubborn facts, such as 
the nation depends upon oil and gas for 
64°7 of its energy resources; the sup 
plies of oil and gas are wholly depen 
dent upon exploration and discovery 
oil reserves now have an indicated 1} 
years supply; and gas reserves have de 
clined from a 30 years’ supply in 14 
to a present 23 years’ indicated supply 

Mr. Kayser contends that fedenl 
regulation of gas producers is injuries 
to the economy, because (1) it willte 
strict exploration and reduce the quat 
tity of gas available for consumers 
quirements, (2) it will lead to regule 
tion of the other competing fuels—d 
and coal, as well as other commoditie 
like lumber, wheat and cotton, (3) # 
further centralizes power in the federal 
government and will nullify conserve 
tion regulation by the states, (4) it 6 
a socialistic measures grasping far be 
yond utility regulation. . 
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technical trends 





Our new patent law 


Our new patent law is actually a little 
more than two years old, but this is rela- 
tively new when the history of the 
Patent Office is reviewed, and when it 
is considered that it necessarily takes a 
long time to interpret and understand 
rather sweeping changes in such a com- 
plicated law. The U.S. Patent Office is a 
venerable organization, being first es- 
tablished in 1790 and attaining the 
status of a separate bureau in 1802. 
There were general revisions in 1831 
and 1870, and since the latter date 
numerous acts have been passed by 
Congress; and on Jan. 1, 1953 a new 
revision, Public Law 593, was enacted. 

This latest revision has been designed 
to simplify patent procedures and make 
it easier for an inventor of a worth- 
while contribution to society to secure 
a patent and obtain enforcement in the 
courts. To assist in its interpretation 
the Patent Office provides a “Rules of 
Practice” dated Jan. 1, 1953 but amend- 
ed to March 3, 1954, which can be ob- 
tained from the Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C., for 50 
cents. A few of the provisions of inter- 
est to technical people are as follows: 


The inventor himself must sign the 
application for patent (as was formerly 
the case) but if he refuses or cannot be 
located, a party to whom he agreed in 
writing to assign the invention may file 
the application. Likewise, in the case of 
joint inventors, where one refuses to 
sign or cannot be located, the others 
may sign and the patent will be issued 
to them but it will be subject to the 
rights of the omitted inventor just as if 
he had signed. This prevents an unco- 
Operative inventor from tying up the 
rights of associates. 

In connection with an application 
involving several people as inventors, 
such as one coming out of a laboratory 
where a number of chemists, engineers 
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and supervisors are involved, there are 
now provisions for amending an appli- 
cation by removal or addition of names 
of inventors; this is of assistance when 
the claims finally desired are not the 
same as originally sought and cover 
subject matter suggested by an associ- 
ate, and helps in getting the correct 
names on a patent and avoiding delay 
and complications resulting from hav- 
ing several contributors. 

As a matter of definition, an “inven- 
tion” means a discovery or development 
of a specific item, while a, process” 
means an art of method and includes a 
new use of a known process, machine, 
manufacture, composition of matter, or 
material. 

It is now clearly stated that a patent 
is presumed to be valid, and the burden 
of proof is on an infringer who claims 
that it is not valid; this has not been 
clear, and frequently contested, in the 
past. It is also clearly stated that a patent 
gives the right to exclude others from 
making, using or selling the product of 
the invention, as opposed to the pre- 
vious statement that the patent granted 
exclusive right to make, use and vend; 
this clarifies a popular misconception 
that anyone can make a patented article 
for his own use. 

The production of anything included 
in any patent is not necessarily illegal, 
but an illegal contributory infringer is 
one who sells a component of a patented 
machine or composition or sells appar- 
atus or material for a patented process, 
knowing it to be especially adapted for 
infringing the patent and not a stable 
article or commodity of commerce suit- 
able for substantial non-infringing use. 

Patented articles should be marked 
“Pat.” or “Patent” together with the 
number of the patent, or when this can- 
not be done the package should be so 
labeled. In the event of failure to so 
mark, no damages shall be recovered by 
the patentee except, on proof that the 
infringer was notified of the infringe- 


° By GUY CORFIELD 


ment and continued to infringe, in 
which event damages may be recovered 
only for infringement occurring after 
such notice. Damages cannot be recov- 
ered for infringement committed more 
than six years before filing suit. Penalty 
for falsely marking an article “Patented” 
has been changed from $100 minimum 
to $500 maximum. 


Anhydrous ammonia 


Anhydrous ammonia, synthesized 
from hydrogen and atmospheric nitro- 
gen, has become big business in this 
country and production plants are 
mushrooming so that supply may actu- 
ally exceed demand. Capacity as of last 
Jan. 1 was about 3.5 million short tons 
per year with firm plans for another 
0.9 tons by mid-1956, whereas present 
domestic consumption is estimated at 
about 2.7 million tons. It therefore ap- 
pears that the plants will have to oper- 
ate below capacity, or find increased 
outlets by aggressive market develop- 
ment and a probable cut in profits. 

Approximately 2.2 million tons are 
used as agricultural fertilizer, principal- 
ly applied direct to the ground as liquid 
either plowed in immediately or added 
tO irrigation water; some is used as 
ammonium nitrate or sulfate. Industry 
takes about one-half million tons for 
synthetic fibers, plastics, explosives, etc. 

This development is being watched 
closely by the gas industry. Formerly a 
large source of ammonia was from coal 
distillation, and hydrogen from coke. 
Then it became profitable to make the 
hydrogen from thermal cracking of nat- 
ural gas, and this is the principal and 
expanding source at the present time. It 
appears, however, that hydrogen may 
be increasingly available from oil refin- 
ery catalytic reformers, and from heavy 
residual fuel oil by a newly developed 
process. It does not seem, therefore, that 
future ammonia production will have 
any significant impact on natural gas 
supplies. 
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1955 


Gas Construction to top $1 billion 
for fifth straight year 





keep abreast of consumer de- 
ed for new service and addi- 
tional gas for space heating, the gas in- 
dustry has set up another billion-plus 
dollar budget for new construction in 
1955 .. . the fifth year in a row in 
which construction budgets have 
topped the billion-dollar mark. 

This year, 178 companies responded 
to GAS magazine's “Annual Survey of 
Gas Industry Construction Projects.” Of 
these, 25 were transmission companies, 
115 distribution companies, and 38 in- 
tegrated companies. Together, they 
have budgeted $1,274,365,000 for new 
construcion (see Fig. / ). 

Only the construction budgets of 
distribution companies included in this 
total should be projected to the entire 
industry, for most of the large (rans- 
mission projects scheduled for 1955 are 
included in the budgets of companies Pail 


FIG. 1. BREAKDOWN OF BUDGETS BY TYPE OF COMPANY 
participating in the survey. A projec- 
tion of the construction budgets of re- 
| porting distribution companies, on the 
basis of meters in use, indicates that 
INTEGRATED : 1 $555.5 million will be spent by all dis- 
(189%) tribution companies in the gas indus- 
$24! 437 try. This projected figure, added to the 
' construction budgets of transmission 
and integrated companies reporting in 
the survey, would place the total in- 
dustry-wide new construction figure for 


1955 at $1.6 billion (see Table 1). 





Comparison 


(63.9%) GAS’ projection is to be compared 

ae with American Gas Association's $1.4 
$813,451. billion estimate of new construction 

: in the gas industry for 1955. The $200 
million variance between AGA's esti- 

mate and GAS magazine's projection 

might be due in part to the possibility 

that distribution companies with size- 

able budgets were more likely to an- 
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wer the GAS questionnaire than those 
vith smaller budgets. 

in amy event, it seems a certainty 
hat new construction in 1955 will at 
least run a close second to 1951, the 
largest construction year in the history 
of the gas industry (see Fig. 2). 


Transmission is first 


A breakdown of 1955 gas industry 
construction expenditures by types of 
projects (Fig. 3) again this year places 
transmission far ahead of distribution, 
production or storage. The fact that 
both transmission and production bud- 
gets are up this year over last means tha: 
the gas industry can expect future in- 
creases in distribution budgets, for the 
expansion of the gas industry at one 
end means its inevitable growth at the 
other. And as the gas industry contin- 
ues to grow, so will replacement and 
maintenance budgets grow. 


TABLE 1. INDUSTRY-WIDE PROJECTION OF BUDCETS OF i78 COMPANIES 





178 T 
__ Companies dane 
Transmission.. $ 813,451,000 813.45] 00 
Distribution..... 219,477,000 555,500,000 
Integrated..... 241,437,000 241.437 ,000 
$1,274,365,000 $1,610,388,000 





Certain prophets of gloom have been 
predicting substantial decreases in 
transmission budgets. While construc- 
tion of 1000-mile “glamour lines” may 
be on the ebb, there is still a need for 
many thousands of miles of loop lines 
and shorter, smaller-diameter transmis- 
sion lines. 

Construction in the gas industry is 
established at a high level to keep pace 
with consumer demand for gas. Growth 
has been strong and steady, built on 
a solid background of market study 


nr 


and a knowledge of proved recoverable 
gas reserves. 
> > > 

Of the 178 companies reporting ip 
the 1955 survey, 118 also reported ip 
1954. Most of the larger utilities and 
transmission companies are included 
in the group participating both years, 
This makes possible an interesting 
comparison in analyzing industry 
growth. In 1955, these 118 importane 
companies increased their construction 
budgets by 64%. Table 2 compares the 





FIG. 2. CONSTRUCTION EXPENDITURES BY YEARS 
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struction Projects. Storage expenditures are included in 
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S magozine’s Annual Survey of Con- 
“production” through 1953, and in “transmission” in 1954 and 1955. 
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The gas industry will build more 
than 15,000 miles of transmission and 
distribution lines in 1955, mostly large 
diameter. These would stretch five 
rimes across the United States. In ad- 
dition to expenditures for pipelines, 
and production and storage facilities, 
the 178 companies reporting in the 
GAS survey will also spend: 

*$15 million for administrative 
buildings. 

* Almost $10 million for autos and 
trucks (this does not include vehicles 
owned by pipeline contracting firms ). 

* More than $3.4 million for shops 


and laboratories. 
* $2.6 million for office systems and 


equipment. a 

* $2.3 million for communications. 

*$10.7 million for unsegregated 
items. 

Projecting these figures to the entire 
industry would probably more than 
double them. 

> > >. 

The construction of new transmis- 
sion lines means the availability of ad- 
ditional supplies of natural gas. This 
presents expensive conversion problems 
in areas presently served with manu- 
factured and mixed gas. Consolidated 
Edison Co. of New York is an exam- 
ple. This company began conversion 
several years ago. Completion of its pro- 
gram will take about two more years, 
during which time the company will 
spend about $27.5 million. 

These costs will be amortized over 
a 10-year period. Included in the proj- 
ect is the adjusting of consumers’ gas- 
burning equipment, and making modi- 
fications in the company’s distribution 
system. Additional capital expenditures 
of about $3.4 million also will be neces- 
sary in connection with the changeover. 
However, savings in the cost of ma- 
terials, labor, maintenance and pump- 
ing are estimated at $4.8 million a year. 

At present Consolidated Edison has 
a 20-year contract for a firm supply of 
138.6 MMcf daily of gas from Trans- 
continental Gas Pipe Line Corp., and 
10 MMcf a day from Algonquin Gas 
Transmission Co. on an emergency 
basis. 

Subject to the Federal Power Com- 
mission's approval, the company is pro- 
posing to enter into contracts for the 
receipt of 25 MMcf daily of natural 


gas from the Tennessee Gas Transmis- 
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FIG. 3. BREAKDOWN OF BUDGETS BY TYPE OF PROJECT 
$66,539,000. (5%) 


$39,395,000. (3%) — 


DISTRIBUTION 
$312,727, OOO. 
(25%) - 








sion Co. over a new line at White 


Plains, and an additional 5 MMcf daily 


from Transcontinental. 


All this represents the type of long 


range planning that is evident through- 


TRANSMISSION 
$ 811,777,000. 
(63%) 


$43,927,000. 
(4%) 

















out the entire gas industry . . . plan- 


ning that is based on the fundamental 


concept that gas is a superior fuel, es- 


tablished as such by an overwhelming 


consumer demand. 





TABLE 2. COMPARISON OF CONSTRUCTION BUDGETS, 1954-55, 
118 COMPANIES 











Production $ 30,981,000 $ 53,888,000 
Storage 15,082,000 14,090,000 
Transmission 183,233,000 370,705,000 
Distribution 167,845,000 233,484,000 
General 24,363,000 21,405,000 
$421,504,000 $693,572,000 
CHANGEOVERS TO NATURAL GAS 
(Included in Distribution ‘‘Other’’ Tabulation) 
Missouri Public Service Co., Warrensburg, Mo. speietiee _§ 17,000 
New York State Electric G Gas Corp., Ithaca, N. Y.. 60,000 
lowoa Electric Light G Power, Cedar Rapids, lowo 990,000 
Public Service Electric G Gas Co., Newark, N. J. 1,300,000 
Alabama Gas Corp., Birmingham, Ala. 61,000 
Consolidated Edison Co. of New York.... .. 27,500,000 
(Two years) 
ADDITIONS TO LPG STANDBY FACILITIES 
Rockland Light G Power Co., Spring Valley, N. Y. $ 75,000 
Central Electric G Gas Co., Lincoln, Neb....... 625,000 
Northwestern Public Service Co., Huron, S. D. 84,000 
Chattanooga Gas Co., Chattanooga, Tenn.. 38,000 
Manchester Gas Co., Manchester, N. H oak 25,000 
New Bedford Gas G Edison Light Co., New Bedford, Mass... 100,000 
Madison Gas G Electric, Madison, Wis. 21,000 
Sierra Pacific Power Co., Reno, Nev 336,000 
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Miles Autos 

New of Comp. and Const. 
COMPANY TOTAL Lines Line Repl. Sta. Trucks Equip. Mis: 
Alabame Gas Corp., Birmingham 4190 
Alabama-Tennessee Natural Gos Co., Florence, Ala. 620 620 21.2 
Alberta Gas Trunk Line Co., Edmonton, Alta. 37,000 — 423.8 37,000 
Algonquin Gas Transmission Co., Boston 755 330 40 20 365 
American Louisiana Pipe Line Co., Detroit, Mich. 130,000 130,000 1000.0 
Arkansas-Western Gas Co., Fayetteville 501 23 1.7 8 13 
Arkonsas-Missouri Power Co., Blytheville, Ark. 620 225 18.0 
Associated Natural Gas Co., Blytheville, Ark. 285 33 5.0 
Atlantic Seaboard Corp., Charleston, W. Vo 10,749 7936 70.1 355 2152 80 190 
Boston (Mass.) Consolidated Gas Co. 1770 
Brooklyn (N. Y.) Borough Gos Co. 277 
Brooklyn (N. Y.) Union Ges Co. 3890 
Battle Creek (Mich.) Gas Co. 282 
Bluefield (W. Va.) Gas Co. 32 
Brockton-Taunton Gas Co., Brockton, Mass 750 
California-Pacific Utilities Co., Son Francisco, Calif. 241 15 
Cambridge (Mass.) Gas Light Co. 507 
Carnegie Natural Gas Co., Pittsburgh 335 ae 84 30 17 
Chattanooga (Tenn.) Gas Co... 515 
Chicago (Ill.) District Pipeline Co. 2775 2420 16.2 30 325 
Central Illinois Light Co., Peoria 1763 
Central Electric & Gas Co., Lincoln, Neb. 2208 
Central West Utility Co., Kansas City, Mo. 205 35 4 
City of Springfield, Mo. 675 
Citizens Gos & Coke, Indianapolis, Ind. 3908 
Citizens Gas & Fuel Co., Adrian, Mich. 122 
Citizens Gas Co., Hannibal, Mo. 70 
City of Colorado Springs, Colo. 325 
City of Corpus Christi, Gas Division, Texas 478 
Company “A” 243 
Company “B” 9178 87 10 427 153 13 
Company “C” 2273 104 12 
Company “D” 17,280 55 
Company “E” 42) 
Corning (N. Y.) Netural Ges Corp. 313 101 
Connecticut Gas Co. & Conn. Light & Power, Hartford 1303 400 50 4 
Consolidated Edison Co. of N. Y. 11,100 
Colorado Interstate Ges Co., Colorado Springs 34,300 19,900 380.0 200 4100 600 200 
Consolidated Gas Utility Corp., Oklahoma City, Okla. 1070 100 100 25 10 30 
Central Illinois Public Service Co., Springfield 911 345 18.0 51 2 
City of Richmond (Va.) Dept. of Public Utilities 516 
Cincinnati (Ohio) Gas & Electric Co. 3541 §22 6.0 153 178 
Central Kentucky Notura! Ges Co., Charleston, W. Vo. 3241 2152 22.0 244 358 32 
Central Hudson Gas & Electric Corp., Poughkeepsie, N.Y. 1128 170 40 123 105 
City of Holyoke (Maoss.) Gas & Electric 269 
Cencord (N. H.) Natural Ges Corp. 82 
Cities Service Gas Co., Oklahoma City, Okla. 15,144 4723 93.0 6500 288 266 
Delaware Power & Light Co., Wilmington 802 7 
Empire Southern Gos Co., Fort Worth, Texes 487 110 16.0 5 
Eastern Kanses Gas Co., lola, Kan. 10 
East Ohio Gos Co., Cleveland 10,000 113.0 10,000- , 
Frederick (Md.) Gos Co. Inc. 100 10 
Fitchburg (Moss.) Gos & Electric Co. 59 
Gas Light Co. of Columbus, Go. 550 
Gas Service Co., Kansas City, Mo. 5531 
Ges Service Inc., Nashua, N. H. 50 
Great Falls (Mont.) Gas Co. 143 
Godfrey L. Cabot Inc., Charleston, W. Va. 1000 
Hartford (Conn.) Gos Co. 620 | 
Hastings (Neb.) Utilities Dept. 81 
Haverhill (Mass.) Gas Light Co. 359 
Hoosier Gos Corp., Vincennes, Ind. 165 50 48 4 | 2 
Hagerstown (ind.) Gas Co. 56 
Houston (Texas) City Gas Dept. 498 
Houston (Texas) Pipe Line Co. 1505 755 100 100 
lowe Electric Light & Power, Cedar Rapids, lowo 1895 135 
lowe Power & Light Co., Des Moines 1971 228 
indiana Gos & Water Co. Inc., Indianapolis 2379 836 43.0 65 67 
lowa Public Service Co., Sioux City 129) 
Keasas-Colorado Utilities Inc., Lamar, Colo. 73 10 
Kings County Light Co., Brooklyn, N. Y. 255 5 20 
Knoxville (Tenn.) Utilities Boord 304 
Laclede Gas Co., St. Lowis, Mo. 9125 
Lone Stor Gas Co., Dallas, Texas 22,669 1213 49.2 683 55 455 140 
Lowisiona Power & Light Co., New Orleans 1418 
Loke Shore Gas Co., Ashtabula, Ohio 432 
Long Island Lighting Co., Mineola, N. Y. 5797 
Madison (Wis.) Gas & Electric Co. 372 
Manchester (N. H.) Gas Co. 194 
Metropolitan Utilities District, Omaha, Neb. 1914 
Memphis (Tenn.) Light, Gas & Water 1915 
Michigan Gas Storage, Jackson, Mich. 2733 1747 36.0 865 30 23 
MidSouth Gas Co., Little Rock, Ark. 371 
Minneapolis (Minn.) Gas Co. 8145 
Mississippi Valley Gas Co., Jockson 1591 2 
Missouri Power & Light Co., Jefferson City 476 
Missouri Utilities Co., Cope Girardeau 250 35 40 
Missouri Notural Ges Co., Farmington 333 
Missouri Public Service Co., Warrensburg 4411 2904 116.0 








a, 





PRODUCTion 


Plent 


131 


&.. 


115 


2112 


Gus 


1617 
10 


-% 





Dritt. 


——_ 


ns 








GA 









__-———$TORAGE Miles Meters Autos . Shop 
Under- New of and New Reg. Coth. and Const. Office and 
Holder ground Pipe Mise. Meins Mein Repl. Service Sto. Prot. Trucks Equip. Other Adm. System Bidg. Lob. Comm. Other 
——eEeoO7To: 
2007. 220.0 30 =: 1583 70 5 190 54 61 58 100 6 26 
65 20.0 10 54 6 15 10 5 15 3 
214 30.0 154 3 | 10 4 9 
106 17.5 130 4 5 7 
! 34 
506 25.0 262 598 145 4) 42 48 2 
56 1.7 38 137 a 10 7 
1095 13.0 235 1680 325 165 150 0=—_ «40 
150 8.0 20 79 13 2 2 
20 4.0 5 5 2 
239 18.0 107 228 110 25 4 4 33 
224 2 , 
40 165 67 76 15 7 5 ! 
2 1 10 9 ! 
223 49 143 10 14 } 5 13 | 18 
293 20.9 255 702 48 15 430 18 
634 66.0 177 537 9 5 87 46 37 22 12 17 
91 12.0 12 47 | 10 ] 
417 18.0 4 216 10 6 22 
570 1271 115.0 270 549 54 96 50 52 8) 725 75 
30 2.0 30 30 10 3 7 2 3 | 6 
42 20 4 4 
180 25.0 125 15 5 
224 43 143 15 8 15 30 
97 5.1 15 63 27 10 8 ] 8 14 
902 900 38.0 1470 717 296 32 19 84 93 
2 98 1050 200 600 73 122 
9 532 4989 193.0 2220 6554 580 3 592 183 143 27 837 166 
195 19.4 2 43 8 | 2 | 
142 13.0 24 32 3 6 5 
14 221 277 170 45 
300 7050 1500 , 
. 400 100 700 §=6200 
75 10.0 150 125 50 50 30 15 75 30 10 
219 8.0 194 85 3 12 
316 20.0 200 
1142 600 600 500 140 28 60 16) 2 15 2 
5 165 18.0 79 112 ! 29 22 9 30 
75 2.0 163 397 30 2) 
143 28 1.0 6 49 12 6 12 10 2 
53 1.5 10 10 ! 6 
, 1065 125 29 54 210 
169 229 347 6 18 16 
, - 60.0 7 30 9 10 
1 
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Miles Autos 
New of Comp. and Const. 

COMPANY TOTAL Lines Line Repl. Ste. Trucks Equip. Misc. 
Mobile (Ala.) Gas Service Corp. 967 
Milwaukee (Wis.) Gas Light Co. 5895 
Minnesota Natural Gos Co., Worthington. 75 
Michigan-Wisconsin Pipe Line Co., Detroit, Mich. 11,435 = «= 951.9 11,435—- 
Minnesota Valley Notural Gas, St. Peter, Minn. 500 
Natural Gas Pipeline Co., Chicago, Ill. 28,437 -_—_——_——— 350.0 28,437 
Neotural Gos Storage Co. of Illinois, Chicago, Il. 5140 4890 31.0 250 
we Mohawk Power Corp., Syracuse, N. Y. 11,060 795 21.0 280 130 
Nashville (Tenn.) Ges Co. 919 
Nevada Notural Gas Pipeline Co., Las Vegas 600 600 440 
Nevada Southern Gos Co., Las Vegas 400 
New Orleons (Lo.) Public Service Inc. 1486 
New Haven (Conn.) Gas Co. 500 
New Bedford (Mass.) Gas & Edison Light 473 
New Britain (Conn.) Gas Light Co. 219 
New York State Electric & Gas Co., Ithaca, N. Y. 4836 669 
Northwestern Public Service, Huron, S. D. 56] 
Norwich (Conn.) Dept. of Public Utilities 85 
New Jersey Notural Gas Co., Asbury Park 1568 
New York State Notural Gos Corp., Pittsburgh, Pa. 9614 . 2751 
Northern Indiana Public Service Co., Hammond 5213 
North Shore Gos Co., Waukegan, Ill. 1577 
Northern Illinois Gos Co., Aurora, Ill. 17,090 
Ohio Gas Co., Bryan, Ohio 255 
Oklahoma Notural Ges Co., Tulsa 10,294 957 126.3 888 53 
Pacific Northwest Pipeline Corp., Houston, Texas 160,000 — 1899.0 160,000 , 
Panhandle Eastern Pipeline, Kansas City, Mo. 16,154 3605 106.3 105 36 
Peoples Gas Light & Coke Co., Chicago, Ill. 15,480 
Peoples Natural Gas Co., Pittsburgh, Pa. 4859 370 41.0 205 101 85 
Petersburg (Va.) & Hopewell Gas Co. 353 

904 372 59 85 
Philadelphia (Pa.) Electric Co. 7588 1808 136 50 
Public Service Electric & Gas Co., Newark, N. J. 31,500 
Piedmont Noturol Gas Co. Inc., Charlotte, N. C. 1500 
Pioneer Notural Gos Co., Amarillo, Texas 10,029 5880 538.0 306 570 57 32 18 
Providence (R. |.) Gas Co. 550 
Pineville Gas Co. Inc., Monroe, La 90 
Portland (Ore.) Gos & Coke Co. 874 
Public Service of Colorado & Subsidiaries, Denver 5466 55 43 
Portsmouth (Va.) Gas Co. 142 
Philadelphia (Pa.) Gas Works 9204 352 3.0 915 
Pacific Gos & Electric Co., San Francisco, Calif 24,094 4382 150.0 197 199 345 
Richmond (ind.) Gas Corp. 125 
Rochester (N. Y.) Gas & Electric Corp. 5556 
Rockland Light & Power, Spring Valley, N. Y. 950 
Roanoke (Va.) Gas Co. 394 
South Georgia Notural Gas, Birmingham, Alo. 8600 402.0 8600 
San Antonio (Texas) Public Service Boord 2459 
Southeastern Michigan Gos Co., Port Huron 350 
Southern California Gos Co., Los Angeles 27,925 4400 
Southern Counties Gos Co., Los Angeles 16,054 2500 31.5 287 108 3 | 28) 
Southern Indiene Gos & Electric Co., Evansville 853 
Southern Union Ges Co., Dallas, Texas 658) 280 ° 
South Jersey Gas Co., Atlantic City, N. J. 2050 547 19.1 2 2 
Superior (Wis.) Water, Light & Power 29 
Sierra Pacific Power Co., Reno, Nev. 750 
South Carolina Electric & Gas, Charleston 877 
Seattle (Wash.) Gas Co. 1123 
San Diego (Calif.) Gas & Electric 4463 550 18 
Springtield (Mass.) Gas Light Co 1256 
Tampa (Fia.) Gas Co 58 
Tennessee Gas Transmission Co., Houston, Texos 81,347 ‘ 801.0 63.700 ‘ 
Texas Eastern Transmission Co., Shreveport 82,959 48 206 400.0 27,348 6712 
Texas Gos Transmission Co., Owensboro, Ky. 19,150 11,675 206.0 5825 
Tucson (Ariz.) Gos Electric Light & Power 610 
Transcontinental Gos Pipe Line Co., Houston, Texas 83,000 580.0 83,000 ' 
Texas Eastern Penn-Jersey Transmission Co., Shreveport 3714 2821 893 
Trunkline Gos Co., Houston, Texes 18,700 18,700 ' 
Texas Gas Corp. & Texas Gas Pipe Line, Winnic, Texos 3500 40.0 
United Gos Improvement Co., Philadelphio 492) 
United Natural Gos Co., Oil City, Pa. 2963 170 90 763 75 
Union Light, Heat & Power, Covington, Ky. 1115 
United Fuel Gas Co., Charleston, W. Va. 13,992 1698 440 466 220 
Virginia Electric & Power Co., Richmond 2601 
Woter, Gas & Sewage Dept., Duluth, Minn. 76 
Washington (D. C.) Gas Light Co. 14,000 
Westcoast Transmission Co. Ltd., Calgary, Canada 36,000 36,000 650.0 
Wisconsin Southern Gos Co., Lake Geneva, Wis. 298 
Wilimut Gas & Oil Co., Hottiesburg, Miss. 200 
Wisconsin Fuel & Light Co., Monitowoc, Wis 200 
Wisconsin Power & Light Co., Madison, Wis. 495 
Westfield (Mass.) Gos & Electric Light Co. 92 
Worcester (Mass.) Gas Light 1059 
Wisconsin Natural Gas Co., Milwaukee 1470 
Wilcox Trend Gathering System inc., Shreveport 3144 885 16.0 1917 342 
West Tennessee Gos Co., Jackson, Tenn. 105 
Western Kentucky Gas Co., Owensboro, Ky. 1900 
Wisconsin Public Service Corp., Milwaukee 847 
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The second (S$ computer symposium 


By J. FRED EBDON ° Pane! Moderator 


ISTRIBUTION engineering ts at 
a turning point—this state of de- 
velopment in the art is the result of the 
tremendous growth of the gas industry 
under the impetus of increasing vol- 
umes of natural gas becoming available 
to the entire country, and the availabi- 
lity of methods and equipment that 
make such engineering practical under 
previously prohibitive conditions. Too 
much gas distribution engineering has 
been, and is being, done by time-hon- 
ored “rule-of-thumb” methods. Now, 
many distribution properties are in- 
creasing their loads at an accelerated 
pace, which limits the practicality of 
improving distribution systems or net- 
works on the basis of experience gained 
by key engineers through long years of 
service. 


One of the tools 


Electronic computers, both the ana- 
logue and digital types, are but one of 
the tools that progressive engineering 
departments in distribution companies 
are turning to for a more classical or 
scientific approach to the solution of 
their problems. New methods for net- 
work analysis, new instrumentation, 
and new physical distribution equip- 
ment are also lending their effects to- 
ward bringing the science of delivering 
gas to a community to its present cross- 
roads. As is the case with any new tool, 
electronic computors must be proven 
and accepted. It is fair to say that these 
engineering aids are at this time going 
through their acceptance stage, but an 
important fact that should not be over- 
looked by any gas distribution company 
is that as you learn to use computers, 
the more you use them, the more new 
additional applications you will develop 


for them. 


Here is why it can be said, in all fair- 
ness, that distribution engineering is at 
a turning point. Take the problem of 
distribution network analysis—a prime 
application for electronic computers: 
some companies use their long-experi- 
enced engineers to apply the rule-of- 
thumb method, others use the Hardy 
Cross or other method for analysis with 
pencil and desk-type calculators, others 
have well-developed programs for doing 
this work with electronic computors. 
Those who use the latter method report 
extreme accuracy and consider the de- 
vices as economical. Those who do not 
use them, in many cases, consider the 
electronic machines too expensive or 
complicated. Many engineering depart- 
ments who do network analysis, if it is 
done at all, by the rule-of-thumb or 
past-experience method, have not even 
heard of the Hardy Cross method or 
the other accepted calculating processes 
considered requisite for accurate distri- 
bution analysis. In short, there is an ap- 
palling lack of network analysis in it- 
self, while at the same time, better 
methods and machines are being deve- 
loped and proven through years of daily 


use. 


Part of the business 


Basic network analyzers as applied to 
the electric industry were invented 
about 1924; at the present time, they 
are owned or used by nearly every elec- 
tric power distribution company in the 
United States. These companies consider 
network analysis as much a part of their 
business as billing, payroll, purchasing, 
etc. It is not unreasonable to predict 
that the gas industry will reach this 
stage of network analysis in the not-too- 
distant future because (1) the problems 
are similar, (2) the advantages to be 


gained are essentially the same, (3) the 
pioneering work has been done, and 
(4) the equipment is available at lease 
or purchase costs that allow the resulg 
produced to pay for the original jg. 
vestment during even relatively shor 


periods of proper use. 
Solve a problem 


One of the best methods we can think 
of for a distribution company to con. 
vince itself that electronic computer 
are a practical tool for its engineers, 
is to take in hand a particularly vexing 
network, or problem pertaining thereto, 
and use the excellent computer facilities 
of the Institute of Gas Technology to 
solve it. This can be done at relatively 
nominal expense and the results can 
prove very rewarding from a long-range 
point of view. Duane Kniebes says that 
IGT can work with just the problem 
and data; however, he strongly recom- 
mends that a man bring the problem 
to IGT and spend four or five days there 
with the problem, the computer, and 
the experts on the staff. This can 
usually be tied-in with visits to the 
Chicago area for conventions, etc. This 
is just one of the services offered by 
the Institute of Gas Technology, and 
it can be invaluable for helping a gas 
company evaluate the use of computers. 

In addition, both the analogue and 
digital computer manufacturers will be 
glad to work out problem on a demon- 
stration basis, send an engineer to talk 
with companies about what a computer 
will be able to do for them, and, prob- 
ably arrange a visit with gas company 
engineers who are now using theit 
equipment. 

This second symposium in the com 
puter series explores the application 
possibilities of these devices im gas 
tribution and transmission work. 
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For what applications are 
you at present actively us- 
ing electronic computing equip- 
ment, both digital and analogue, 
in gas distribution system engi- 
neering? 














Clennon and Sickafoose, Peoples Gas 
Light & Coke Co., Chicago, use a Starr 
electric analogue network analyzer for 
distribution network analysis. They 
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The second GAS symposium on digital computers was held at the 
Chicago Yacht Club on March 9 with these panel members in attend- 
ance. From left: William O. Dannhausen, GAS Chicago district mano- 
ger; Duane Kniebes, head, analytical division, Institute of Gas Tech- 
nology, Chicago; Robert Sickafoose, engineer, Peoples Gas Light & 
Coke Co., Chicago; Edwin F. Trunk, assistant chief engineer, Laclede 
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must know the adequacy of systems to 
meet the demands of peak operating 
periods. Answers sought in the routine 
use of this computer are predicted com- 
pression and operating pressures 
throughout the systems. Other solu- 
tions sought are the prediction of what 
pressures will occur when particular 
mains are removed from service. Too, 
some work has been done on single-line 
pipelines and has been directed at the 
prediction of the volume of gas which 
could be delivered at a fixed terminal 
pressure. 

Ed Trunk uses a Mcllroy fluid net- 
work analyzer. Laclede's only use in 
engineering applications at the present 
time is for basic distribution-system 
analysis. 

C. L. Woody, with the distribution 
division of the United Gas Corp., is 





Gas Co., St. Lowis; J. Fred Ebdon, moderator and managing editor, 
GAS magazine; Robert C. Moore, consulting engineer, Standard Electric 
Time Co., Springfield, Mass.; John P. Clennon, senior engineer, Peoples 
Gas Light; Charles L. Woody, engineer-in-charge, Texas distribution 
division, United Gas Corp., Houston; and Bert E. Eakin, distribution 





making use of an electronic network 
analyzer designed and built by Mr. 
Woody and E. M. Harris, division en- 
gineer of the Houston division. This 
machine is in the general classification 
of a linear-function, analogue computer 
as used by the electrical industry. While 
in its present form it is not consid- 
ered as the final answer, it is used to 
solve distribution system design prob- 
lems in the form of pressure studies of 
existing piping networks and proposed 
system improvements. In addition, it 
is being used, on a restricted basis, for 
the prediction of cathodic protection 
current requirements. 

The Institute of Gas Technology, re- 
presented on the panel by Duane Knie- 
bes and Bert Eakin, uses a Starr analyzer 
for the analysis of distribution grids, 
feeder loops, and storage field gathering 
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Computer symposium... Manpower 





for programming has been a bottleneck 





systems. In addition, IGT has used an 
1BM-CPC digital machine for pipeline 
work and, to a limited extent, for distri- 
bution network problems. It is interest- 
ing to note that IGT has an ALWAC 
II] digital computer*. IGT feels that 
this digital machine will make it eas- 
ier to solve many type of problems 
other than distribution network analy- 
sis. It is expected, therefore, that net- 
work analysis will require only a minor 
amount of future computer time. 
When applications for computers in 
distribution engineering are discussed, 
it becomes more and more evident that 
there is a very close relationship be- 
tween load studies, system engineering 
predictions and network analysis. This 
point was brought out at the Chicago 
meeting by Mr. Woody, and was echoed 
by these words from Mr. Clennon: “It 
is felt that other (than network analy- 
sis) types of applications will become 
more important than is the present ap- 


plication of this equipment. Network 
analysis was a problem that was difficult 
to solve with slide rule equipment. It 
was because of this that the network 
calculators (analogue computers ) were 
put to use. When digital computers be- 
come fairly common, much greater use 
will be found for this equipment than 
is currently envisioned. This will come 
about from a small modification, or an 
extension, of problems that must be 
solved daily. With the availability of 
much data that are being processed, it 
would take very little additional work 
to yield information that could be quite 
valuable in distribution.” 

Mr. Trunk believes that network 
analysis will be the most important ap- 
plication of this equipment for at least 
the next five years. Bob Moore con- 
curred, stating that “as long as a system 
is growing and its load pattern is 
changing, network analysis will always 
be of prime importance.” 





Are digital and analogue 
computers now in use in 
gas distribution systems being op- 
erated extensively? 





























The over-all answer to this question 
is “yes.” For instance, as Ed Trunk 
stated, “our big problem is that we can't 
get enough manpower to keep the 
machine going full time. By full time, 
I mean eight hours per day, with no 
down time on the machine, of course. 
Our experience has taught us that if | 
have five men working on problem set- 
ups, we would probably have problems 
under continous analysis on the board 
(McLlroy analogue computer), but it 
has only been for relatively short 
periods, during the year-and-a-half we 
have had the machine, that this com- 
plement has been available, so we us- 
ually have two or three men at a time 
and this results in some down time. 

“Further, when you consider the spe- 
cial problems presented by management 
that require computer time and/or 
produce drains on the computer man- 





*Made by Logistics Research Inc., Redondo Beach, 
Calif. 
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power, the machine may have a week 
or ten days of down time,” Mr. Trunk 
said. “At the present time we have six 
or eight problems ready to go on the 
analyzer. The system that works best for 
us is to have four men continually pre- 
paring problems. Each of these men 
then teams up with the fifth man to 
make a two-man team for operating the 
board.” 

Mr. Clennon and Mr. Sickafoose 
agreed with Mr. Trunk. Their experi- 
ence at Peoples Gas Light & Coke Co. 
has shown that the necessity of supply- 
ing information and data to the equip- 
ment brings about a timing delay, with 
consequent downtime. 

The analogue calculator at IGT does 
not have a backlog of problems, but 
Eakin and Kniebes believes that when 
the digital equipment is installed, it will 
enjoy 100% load factor use. This is 
due, in part, to the planned variety of 
applications. 








Mr. Woody stared that the 


computer at United is used for the 
SO- 


lution of from (0 50 distribue: 
system studies each year, and thar 


now have 7 backlog of work for it. "If 
we ever quit adding loads, there will be 
no backlog however every time : 
new major load is added, in terms of 
; — system being consi 
it resuits in a new p 
amounts to is pulling par 
. e| 
or files a previous study on the system 
being worked with, and Putting it op 
the board after adding the new loads” 
he said. 

In addition to the “routine” appli. 
cations, there are important special ap. 
plications that point up the EXtEnsive 
utilization of electronic devices for dis. 
tribution computations. These are (1) 
emergency use and (2) entire system 
analysis and forecast use. Ed Trunk jj. 
lustrated Laclede's recurring use of the 
Mcllroy analyzer for emergency inves. 
tigations as follows: 

“If your system has a valve within it 
that is in bad shape and needs to be re. 
placed, can you shut the line down wp. 
morrow so that this replacement cap 
be made? How in the world can you 
decide this accurately without a com. 
puter? 

“If you make your determining cal. 
culations by hand, tomorrow has come 
and gone before you finish the calcu. 
lations,” he said. “You can set it up 
quickly on the analyzer and accurately 
tell the operating department whether 
it can be done tomorrow, or at what 
temperature it can be done, or what 
will have to be done in the way of a 
bypass. 

“We had a strictly operating prob- 
lem that fit the emergency classification, 
and that was to supply the answer w 
the question of what volume could be 
put through a system, and what suction 
pressure would be experienced at an ua 
derground storage facility, with specific 
delivery pressures and holding desired 
pressures at certain points in the system. 
We actually ran off 29 load combine 
tions, with combinations of conditions, 
in one week with one man working 
most of the time, although a second 
man worked during the two days thi 
series of problems was on the board” 

To illustrate point number two, Mr 
Trunk told the panel members: 

"We at Laclede have a rather ambi 
tious program in mind. We intend t0 
make a complete analysis of the whole 
system for present and future 
and we figure it will take about two 
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ro do it with five men working 
on it steadily. Once we have made that, 
| think we can kccp current with two 
men. It would be necessary then to 
merely gO back and work on those 
laces that are weak. There are lots of 
cts of the system that will stand the 
more-or-less ulcimate loads that will 
be pur on them—you don't have to 
worry about them until you reach that 
iat. We will just have to keep re- 
ting on the ones with loads that 
are close to capacity. Mr. Woody men- 
ined that this is essentially the pro- 
gram that United is using for its Texas 
distribution division. 


Load forecasts 


Mr. Clennon joined this discussion 
by adding, “We have been operating 
(with electronic computer methods} on 
load forecasts which are based present- 
ly up through 1963, at which time we 
anticipate a billion-a-day sendout. We 
have been designing for loads of that 
magnitude, so it’s necessary to have load 
information and manpower to analyze 
the loads to determine what changes 
are wanted before a computer can be 
applied to it. 

“This problem of developing and 
maintaining a source of adequate in- 
formation for high-speed calculations 
or analysis is something that anyone 
contemplating the use of electronic 
computing equipment should look 
into... 








What is the maximum size 
Q (that is, the largest number 
of loops, loads, and feeds) distri- 
bution system or segment of a sys- 
tem that you have analyzed at one 
time with electronic computing 
equipment of either type? 

















The size of the systems that can be 
handled with one run is important. For 
each problem, there is a basic amount 
of pre-computer data-gathering, plan- 
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ning, and/or programming that has to 
be done. Often, this preparation or pro- 
gramming time looms relatively long 
when directly compared to running 
time. Actually, computer men in the 
gas industry make a distinct differen- 
tiation between preparation and pro- 
gramming or setting up. Preparation is 
usually meant to include going back 
to customer accounts, etc., to gather 
the basic data that provide the varia- 
bles or parameters for the problem. The 
collection and preparation of data is 
essentially the same regardless of how 
the analysis is to be made. Program- 
ming digital and analogue computers 
is similar in several respects. Time must 
be spent in converting hydraulic data 
and terms to computer components and 
terms. On both types it is necessary to 
assign computer components (cards, 
storage units, load units, source units, 
etc.) to represent hydraulic equivalents 
and to connect these computer compo- 
nents together according to a decided 
plan. The actual technique and compo- 
nents of various type computers are, 
of course, different. 


Largest problems 


The largest problems reported by the 
panel members were: 


Mr. Clennon, on a Starr analogue 
analyzer: 20 loops, having seven feed 
points, with 60 loads and 101 sections 
of pipe. This almost equalled the capa- 
city of Peoples Gas’ equipment. 


Mr. Eakin, using IBM-CPC digital 
equipment; four loops, with one feed 
and 10 loads. (This problem was of 
little consequence as far as size is con- 
cerned—it was run to test IGT’s gen- 
eral method of solution. ) 


Mr. Kniebes, on a Starr analogue ana- 
lyzer: 84 loops, with 120 loads and two 
feeds. This board has been used for 
problems involving feeder loops with 
32 loads and 10 supply points at three 
different pressure levels. 


Mr. Moore, representing the Stan- 
dard Electric Time Co., reported the 
largest McIlroy analogue analyzer built 
to date has a capacity of 568 lines with 
20 feeds and 180 loads. This is about 
equivalent to 160 loops with the above- 
mentioned feeds and loads. 


Mr. Sickafoose, using IBM machines: 
400 loops, with six feeds, 500 loads, 
1000 sections of pipe. 


Mr. Trunk, with a Standard Electric 
Time-Mcllroy analogue analyzer: 120 
loops, with 11 feeds, 163 loads, and 305 
pipe sections. 

Mr. Woody, on the United Gas ana- 
logue analyzer: 192 line sections, with 
180 loads. 

This will give an idea of the sizes of 
problems that are being done today on 
electronic computing equipment. It is 
not a true comparison of the equip- 
ment itself, for if it is desired, it is 
valid to assume that the manufactur- 
ers can build a computer that will han- 
dle problems of much greater magni- 
tude. 


Inequitable 


It is obvious that small problems 
might require preparation, set-up, or 
programming time that would be in- 
equitable for a short computer run. The 
size of the problems that have been 
run by members of GAS’ panel indi- 
cates that there should be little hesi- 
tancy to conclude that the present cal- 
culators can handle problems of a size 
that produce real economy when ap- 
plied to modern electronic methods. 








For gas distribution work 
with computer techniques, 
which type of computer (digital or 
analogue) do you prefer or find the 
most applicable to your problems? 














The question of digital-vs.-analogue 
equipment keeps turning up wherever 
computer men gather to discuss their 
work. Actually, we can see little con- 
flict or basic argument between the 
two types. The analogue computer, such 
as the Mcllroy or Starr, is designed and 
built for one specific job; that is, the 
problem of analyzing complex distribu- 
tion networks. It is apparent that it does 
this job efficiently and accurately. The 
digital machines, on the other hand are 
general - purpose calculators for which 
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Computer symposium... There’s a place for 


both types of equipment in the gas industry 





methods have been formulated to per- 
mit the solution of distribution net- 
work analysis. In addition, any problem 
that can be stated and equated mathe- 
matically can also be solved with a 
digital machine. From there it would 
seem that a company that desires to use 
these modern high-speed tools would 
make the type decision based on what 
it wants to do with the quipment. 

If any argument does exist, then, it 
is that of a specialized tool vs. a gen- 
eral purpose tool. As in the case of any 
other tool that might be used in dis- 
tribution work, each has its advantages 
and disadvantages, so the company must 
select the type that will most effectively 
fulfill the objectives that have been set 
for it by the particular company that 
will use it. There seems to be ample 
reason for the segment of the gas im 
dustry that is composed of the larger 
companies to consider the use of both 
types of computers. Mr. Moore, consult- 
ing engineer for a builder of analogue 
computers, emphasized this point by 
declaring that “the electric utilities have 
used both digital and analogue comput- 
ers for many years. The prodigious 
growth of the gas industry must surely 
have increased its accounting and engi- 
neering problems to the same degree.” 


Speed 


The Institute of Gas Technology has 
found that, on the basis of a relatively 
small problem, the digital computer is 
much faster than its linear-type ana- 
logue machine in obtaining a solution. 
IGT believes that the same situation 
will exist in the case of the larger prob- 
lems. Mr. Kniebes, with Mr. Eakin in 
agreement, said: 

“Present indications are that larger 
gas companies can or soon will be able 
to justify a moderate size digital com- 
puter which will satisfy all of their 
high-speed computer needs. Future de- 
velopments in analogue computers may 
justify their use in addition to digital 
types, however. Smaller companies, of 
course, may be limited to analogue 
computers because of cost considera- 
tions. 

Mr. Trunk presented an interesting 
opinion. “The speed and versatility of 
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the Mcllroy analyzer is such that at 
present I, for one, can see no place for 
the digital computer. We are unable 
to get enough manpower to keep our 
analogue machine busy constantly,’ he 
said. “I can see how a company that has 
digital equipment for other purposes 
(accounting, billing, etc.) might well 
take advantage of idle time on digital 
equipment to run off an occasional 
problem when the analogue is busy on 
a long set up. 

“I can't imagine any company buy- 
ing both for distribution work. In my 
opinion, a company would be better off 
with two analogues if there is more 
than enough work for one (although 
where they can get enough engineers 
to keep two Mcllroys busy is beyond 
me ). 


Efficiency increases 


“However, the use of any tool will 
usually result in more efficient and 
wider use of it as techniques and ap- 
plications are learned. Economics is a 
major factor in determining the choice 
in the case of digital and analogue com- 
puters. 

Mr. Trunk feels that the Standard 
Electric-Mcllroy analogue analyzer, used 
at Laclede, has almost paid for itself dur- 
ing the time (one-and-one-half years ) 
the company has had it. Therefore, even 
some down time in the future will not 
constitute much of a worry. With a 
given digital machine, however, Mr. 
Trunk thinks there would be a much 
better chance of doing much larger 
problems during one run. 

Said Mr. Sickafoose: 





Duane Kniebes, IGT: 
“Present indications 
are that larger gas 
companies soon will 
be able to justify a 
moderate size digital 
computer that will 
satisfy all of their 
high-speed computer 
needs.” 





“With ad punc! ed C 
digital computer, you can build 
any size Of system th 
data and results 
and numerous it: 


ard SyStem and : 


at you want All 
irc stored in the Cards 
AUIONS are Performed 


until you reach an answer that 

the network is in balance The Same 
—— is used to calculate each loon. 
therefore, the programmuin ban 
set up to calculate for one a 
the computer finishes one loop, it BOEs 
on to the next loop everything is t¢. 
petitive. With this program, any num. 
ber of problems can be worked. 

“We studied a system of | 
made up of 400 loops. vids deal 
load points at the junction of the mains 
[he area covered was about §! > square 
miles on the north side of Chicago. Siy 
sources Of supply were used, and the 
results of the calculations indicated 
that we had the alternative of adding 
more low-pressure feeder mains in th 
area from the district regulator stations 
or adding new sources of supply, We 
want to rerun the problem with the 
two new sources of supply added. Ac. 
tually, all of the information and day 
are stored in 2262 cards used in the 
final iteration; now, I can put the two 
new sources of supply in the cards and 
rerun the problem. There will be abou 
100 new cards when we do rerun the 
problem; these will be necessary to 
show both the new supplies and some 
other changes that | want to make.” 


No mathematical work 


It should be pointed out that thes 
calculations do not involve any mathe 
matical work that could not be don 
with pencil and desk-type calculator 
However, in Mr. Sickafoose’ problem, 
there were six sources of supply. With 
the Hardy Cross method, properly ap 
plied “by hand,” the periphery of the 
area supplied by each regulator station 
can be determined. The network aa 
be brought into balance, with all regu 
lators operating at the same pressuft 
by proper looping of the regulators with 
the large diameter mains in the net 
work. Thereby the area served by each 
regulator is determined, and only pres 
sures on the periphery of the entite 
network under consideration are que 
tionable. Then, if results of the sepe 
rate problems are compared and found 
to be out of balance, it is obvious thi 
the peripheries as estimated are indo 
rect. The logical next step then would 
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e some corrections and see 
could then be brought 


be to assum 


< rhe system ' 
to balance. One can see that this could 


be a long, drawn-out calculation. Thus, 
ic is evident that modern computers, 
given large blocks of distribution sys- 
rems for analysis, reap many economi- 


cal advantages. 

Mr. Clennon pointed out that "in 
evaluating the two types of equipment, 
the time necessary for, and the fre- 


quency of, solutions should be noted. 


ir might be pointed out that with a 
digital computer it is necessary to pro- 
cess all data for one variation in the 
conditions; with an analogue comput- 
er,on the other hand, very often it is not 
necessary tO resolve the entire problem, 
but rather, conditions can be varied and 


results examined.” 


Summation 


Bob Sickafoose aptly summed up the 
whole digital-vs. analogue discussion. In 
his words, “the digital computer, as 
far as distribution work is concerned, is 
just getting started. The analogue ma- 
chines are pretty well accepted among 
the companies that are now using them. 
We must try to evaluate the two types 
—I don't think any of use really know 
which is the best or best suited. Maybe 
through this discussion program we can 
learn enough about both types so that 
an evaluation can be made in each 
case. 














Have you used your equip- 
ment for the solution of 
non-looped systems? 














Mr. Woody: “In general, no, al- 
though it is practical to put this type 
of system on computer equipment. This 
would be very true in the case of the 
continuous solution for gas dispatch- 
ing. 

Mr. Trunk: “We have used our Mc- 
llroy analyzer to good advantage on 
non-looped systems. This is particularly 
advantageous when such a system has 
‘wo Of more sources with limitations 
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as in our case, both.” 


Clennon and Sickafoose: “There has 
been a limited application of the Starr 
analogue computer for the solution of 
non-looped systems. It has been found, 
however, that time necessary to arrive 


at a solution is not appreciably shorter 
than the time necessary to solve the 
same problem using conventional slide 
rules or desk calculators. It should be 
remembered, however, that the system 
we refer to did not have compressors 
installed on the lines, but had a fixed 
inlet pressure and a fixed outlet pres- 
sure with a number of takeoffs in be- 
tween. The problem was to determine 
the maximum volume of gas that could 
be delivered at one point in the system 
under particular load conditions for all 
other take-offs.” 

Mr. Kniebes and Mr. Eakin indi- 


cated that they recently solved a non- 


as tO quantity or pressures available, or, 





looped problem with a desk calculator 
because they felt that it would have 
been too time-consuming to apply this 
particular work to their Starr analyzer 
to effect an over-all savings in time. 
However, they added that a digital com- 
puter undoubtedly would have provid- 
ed a quicker solution. 


Non-looped systems 


Mr. Moore said that Mcllroy analyz- 
ers have been used to study radial or 
non-looped systems. “The ease of chang- 
ing load and source conditions, and the 
ability to read any pressure or flow with- 
out solving flows and pressures in all 
pipes, has appealed to many gas engi- 
neers, he said. “Mcllroy analyzers may 
be equipped with units to represent 
compressors, thus making them useful 
in studies of transmission systems.” 





Would the value of net- 
work analyzers be en- 
hanced by the inclusion of some 
device that would produce an ana- 
logy of a pressure regulator? 





Q 














Some of the gas engineers who use 
network analyzers expressed interest in 
the possibility of duplicating, on an 
analogue board, a pressure regulator. 
For maximum value, this device should 
be analogous to a pressure regulator in 
operating characteristics and a simple 
means of duplicating a steady flow con- 
dition. The GAS computer symposium 
panel revealed that considerable prog- 
ress had been made toward the use of 
this analogy. 

The IGT engineers said, “To com- 
pete with digital computers, an ana- 
logue computer will have to adhere 
very closely to the true operating char- 
acteristics of a distribution system. Dy- 
namic analogue devices that would re- 
produce pressure regulator characteris- 
tics would be a step in this direction.” 

“We are using an analogy of pres- 
sure regulators,” said Mr. Woody. “Our 
approach to it is that you want to con- 
trol one of two things—pressure or gas 
input. Its just a matter of controlling 
the pressure difference between the in- 
put points or the quantity of gas input 
at those points.’ This is, of course, ef- 
fective on a steady-state board. On a 
dynamic-type analyzer, it would be de- 


sirable to obtain data from varying in- 
puts Or outputs as a function of time. 
Line pack study would be a significant 
application for this function. Although, 
in distribution work, line pack is not 
usually as important in many sections 
of the country, it does have some bear- 
ing on other systems. 


Mr. Clennon asked, “Woody, you 
don't use the dynamic type of device 
for a pressure regulator on your ana- 
lyzer, do you?” 

Mr. Woody answered, “No, what we 
do is this: If we have more than one 
input point, we make one of two de- 
terminations—one of the quantity we 
want to put in, or of the pressure dif- 








Bert Eakin, IGT: “To 
compete with digital 
computers, an ana- 
logue computer 
would have to adhere 
very closely to the 
true operating chor- 
acteristics of a dis- 
tribution system.” 
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Computer symposium... Convergence failure 


of Hardy Cross method found not serious 





ferential we want to maintain. Nor- 
mally, we maintain the same pressures 
at all the input points, but on a low- 
pressure system, inside of an interme- 
diate-pressure system, for instance, we 
do determine the inputs that we want 
tO Maintain at the various points. 

Mr. Eakin said, “Yes, but what you 
do is connect them to a common 
source. 

“No,” Mr. Woody replied, “we con- 
nect them to resistance units so that 
we can maintain the desired inputs. 
This applies to the inputs that come 
in at a single pressure. These are tied 
in on the board at a single point. How- 
ever, you can have a second distribu- 
tion system, that is to be operated at 
a lower pressure, as a load on the first. 
We have many systems that operate 
at two or three pressures, and, of course, 
we are feeding down at the district 
regulators. For instance, we may have 
an intermediate-pressure system feed- 
ing into a low-pressure system and the 
first thing we would do would be to 
run out the low-pressure system on the 
board, either on a desired pressure or 
desired load condition. That, in turn, 
becomes load on the intermediate-pres- 
sure system. Whether we do this as one 
or two problems depends on the limi- 
tations of the board. There is no rea- 
son why we couldn't work the systems 
simultaneously if we wanted to put 
them on the board. It doesn’t bother 
the accuracy of the computer. As far 
as the board is concerned, we can put 
the low-pressure system in using Pole’s 
constants and use Weymouth’s con- 
stants for the intermediate system. They 
operate entirely independent of each 
other, but we would repressure from 
an intermediate point into a low-pres- 
sure system. 


Serious consideration 


Ed Trunk has been giving serious 
consideration to a pressure regulator 
analogy. “In fact,” he said, “I recall Dr. 
McIlroy mentioning its possibilities 
when we first discussed the designing 
for our analyzer, and since then, I have 
asked Bob Moore (Standard Electric 
Time Co., manufacturers of the Mcll- 
roy Analyzer) to give me a quotation 
on just this kind of item.” 
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Mr. Moore replied that, “What Stan- 
dard Electric Time has in mind on this 
—it has already been designed, and is 
being built on an experimental basis 
—is a rheostat that will, by setting a 
dial at whatever outlet pressure you 
wish, automatically maintain itself at 
the set outlet pressure regardless of 
what the flow is through it. This is es- 
sentially a null-seeking servo system. 
These rheostats can be used as input 
regulators, at various pressures, or as 
regulators within a system where it ts 
desired to analyze an intermediate and 
low-pressure system simultaneously. 
The Mcllroy analyzer is used for stud- 
ies for systems under steady-state con- 
ditions, and the motor-driven rheostat 


unit will be used principally tg 

matically obtain the Steady-state auto. 

tions which are desired, Condi. 
Mr. Clennon differed 

from the trend. “It is our opini 


this type of device would not 

an application to a network 

for the follow; Ng reason. The 
tion to a problem is dependent 

a particular load Condition, whic 
must be assumed to be a st 

for a particular period of time, for ex. 
ample, one hour, or a maximum hour 
of one day. With this type of load, the 
present analogue equipment js 

of maintaining a fixed pressure at the 
various sources which would be anglo. 
gous to the operation of district regu- 
lators. If it is found that the Pressure 
at any particular regulator exceeds the 
setting pressure of the regulator, jt 
could be concluded that this Particulg 


regulator would not supply gas to the 
system. 





In network analysis with 

digital equioment using the 
Hardy Cross method, have you 
found that under certain condi- 
tions the iteration fails to con- 
verge? 
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In classical mathematical analysis of 
application of the Hardy Cross method 
for solution of distribution networks, 
some suggestions have been made that 
this approach (actually developed for 
structural analysis), although a help- 
ful numerical procedure, fails under 
certain conditions. Formulation of gas 
network problems in mathematical 
terms usually produces systems of non- 
linear algebraic or transcendental func- 
tions that can be handled by iterative 
methods yielding successive approxima- 
tions to the solution. In other words, 
the general method produces a closed 
loop of steps which do the same thing 
over and over again, a so-called itera- 
tion loop, used to solve for some quan- 
tity by the method of successive ap- 
proximations. It is relatively easy to get 
an iteration loop started, but it is also 
necessary to stop it. A programmer can 
do this with digital equipment by hav- 
ing as one step in the loop a calcula- 
tion of the difference between the last 
two approximations. Whenever this 
difference is close enough to zero (be- 
ing smaller than some preassigned val- 





ue), he can arrange to terminate the 
loop. This usually is done with no trov- 
ble, but under certain conditions, it has 
been noted that the Hardy Cross meth. 
od fails to converge and instead, oscil. 
lates indefinitely between two sets of 
values. Hence, GAS questioned its pane 
on this phenomenon. 

Mr. Trunk found this oscillation 
produced when applying the Hardy 
Cross method with “hand” methods be 
fore the installation of analogue equip 
ment. By successively halving the cor 
rection, he was able to reduce it # 
achieve the degree of convergence he 
desired. 

Peoples Gas also observed this con 
dition, but considered the degree o 
error produced as rather small and made 
it a practice to ignore It. 

The panel members from IGT ux 
the Hardy Cross method and its modi 
fication, but in their experience they 
have not had a convergence failure 
however, they assumed convergent 
adequate when the sum of the absolute 
value of all the corrections was less thas 
1% of total flow entering system. 
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dition before the winter season. 





7. Maintenance work on the woter gas equipment is done on a 
scheduled annual basis. All equipment must be in good operating con- 


Maintenance of check points 


Fig. 8. Less wear and tear are experienced on the fire sides of the 
water jackets with the present operation of the water gas sets. 





in a manufactured gas plant 


By F. R. WADLEIGH, Superintendent 


Hunts Point Plant, Consolidated Edison Co. of New York Inc. 


HE gas producers provide a low 

Bru gas from nut- and pea-size coke 
for heating the coke ovens and present 
no particular maintenance problems. 
The revolving cast-iron conical grates 
are cast in sections to facilitate replace- 
ment and are inspected on an annual 
basis. A grate will last several years 
and then need not be replaced in en- 
tirety. The sectional design makes it 
possible to renew the worn sections only. 
Each gas producer is equipped with a 
waste-heat boiler, the maintenance of 
which will be discussed under boilers. 
Steam turbine-driven centrifugal blow- 
ers and exhausters supply air for the 
process and deliver the gas produced to 
the coke oven heating flues. 


The air blower units require little 
special maintenance as they operate at 
moderate speeds. The gas ends of the 
exhausters require frequent cleaning to 
prevent the building of deposits on the 
impellers. This condition, if allowed to 
go unchecked, will cause vibration and 
possible damage to the unit. The im- 
peller is water-washed periodically and 
the unit receives an annual overhaul. 
During the latter work the unit is dis- 
assembled and the impeller cleaned by 
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In the first installment of his article, which appeared last 
month, Mr. Wadleigh covered the progress of coal through 
the coke ovens and shaker screens to the point where it is 
conveyed to the gas producers. In this concluding part, Mr. 
Wadleigh covers such maintenance points as the gas pro- 
ducers, centrifugal and reciprocating pumps, water gas gen- 
erating equipment, and purifiers. For a flow diagram, see 
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air-blasting with fly ash, which is ob- 
tained from the coke-fired boiler stacks. 
This material cleans without damage to 
the metal. 


The smallest size of the coke or 
breeze is burned on chain grate stokers 
for steam generation. Stoker and boiler 
maintenance present no problems pe- 
culiar to a manufactured gas plant ex- 
cept that fly ash erosion of boiler tubes 
is carefully guarded against particularly 
on boilers heated with producer gas. 
Tube guards made from sections of old 
boiler tubes are welded in place at the 
point of gas entry in the waste gas units. 

Corrosion of fuel chutes and stoker 
hoppers and the erosion of induced 
draft fan housings on boiler units that 
burn coke breeze are the most costly 


items on overhaul work. Kittanning 
brick linings have been installed on the 
bottoms of the fan inlets and the sides 
have been protected by troweling a re- 
fractory cement, which is held in place 
by expanded metal tack-welded to the 
housing. A rolled alloy steel plate on 
the fan blades has increased the life 
about three times. This arrangement 
has been extremely satisfactory. The use 
of stainless steel in parts of the stoker 
hoppers and lining of the chutes in the 
same manner as that used in the in- 
duced draft fans has doubled the life 
of the chutes and hoppers. 

Each boiler unit is given a thorough 
examination, cleaning, overhaul, and 
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Maintenance check points ...Certain boilers 


are cleaned internally by chemical methods 





test annually. Prior to the overhaul sea- 
son an itemized list of anticipated re- 
pairs is prepared. After the unit has 
been removed from service a careful in- 
ternal inspection is made for any ad- 
ditional work that may be required and 
to determine the effectiveness of the 
feed water treatment. Certain boilers 
are cleaned internally by chemical meth- 
ods, while smaller boilers can usually 
be put in satisfactory condition by wa- 
ter-washing and by the use of mechani- 
cal cleaning devices. 

The larger sizes of coke are delivered 
to the storage bunkers above the water 
gas generators and thence to the larry 
cars and automatic charging units (see 
Fig. 7). Maintenance work on the wa- 
ter gas generating equipment is done 
on a scheduled annual basis. All equip- 
ment is required to be in good operat- 
ing condition before the winter season, 
which means that a carefully prepared 
schedule must be ready by March of 
each year and the work completed by 
November. Position on the schedule is 
determined by the number of operating 
hours and the physical condition of the 
unit. Prior to the actual outage of the 
equipment, a list of the anticipated re- 
pairs is made and job orders prepared. 
After the unit has been taken out of 
service for overhaul, a careful internal 





examination is made which supple- 
ments the original repair list. This list 
is used in conjunction with the previ- 
ous year's maintenance report to deter- 
mine the work to be done. 

The present reformed natural gas op- 
eration of the water gas sets has had a 
marked effect on maintenance require- 
ments when compared with the car- 
bureted water gas method. Tempera- 
tures are now lower and less coke is 
used, which means less wear and tear 
on the generator grates and on the fire 
sides of the water jackets. (See Fig. 8). 
The rotating grates, 9 and 10 ft in di- 
ameter, are heavy castings, sectionalized 
and designed to carry renewable deck 
plates, which can be replaced where re- 
quired. The materials used are cast steel 
and nickel semi-steel. Ash abrasion re- 
quired that pusher angles, heavy curved 
castings that serve to force the ash and 
clinkers outward to the ash plows, and 
the renewable deck plates be replaced 
in part at each overhaul. The center or 
louver sections of the grate were usually 
affected by heat more than abrasion and 
required occasional replacement. 

The fire sides of the water jackets, 
which generate low-pressure steam for 
the process, are lined at the ash level 
with steel wearing strips welded to the 
jacket shells. The strips were frequently 
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Fig. 9. Heavy-duty tapered roller-type anti-friction thrust beorings relieve frequent failure of the 
thrust bearing experienced on the 4'4-in. grate drive shafts. 


52 





eroded and torn loose. Al 
tions to the arrangement of the er: 

improved conditions, nevertheless amps 
frequently necessary to process at 
jacket by bead welding between . 
behind the Strips. Replacement of ued 
tions of the interior jacket plates me 


tirety was necessary periodically aS the 
result of cracks and abrasion 


Welding was a major factor here in 
getting the most for the main 
dollar. Firebox steel plate 11, in. thick 
was purchased for this work in Sections 
which made it possible to do the ob 
ree the {oP rt the generator rather 
than through the bot ' 
have <i pecesnasy eo anal 

“eelye © the 
grate, a major job in itself. The ingy. 
lation of replacement sections required 
exact rolling of the plate. This Was ac. 
complished by furnishing a template tp 
the steel supplier and by allowing og 
foot on each side of the rolled section 
so that the plates could be matched » 
a true diameter for welding. 

After several years of operation ; 
became necessary to protect the exterig 
of the water jackets at the bottom wher 
they were exposed to ash erosion apd 
corrosion. Cast iron plates were secured 
to the underside with stud bolts and 
cast-iron cap nuts. A seal was provided 
between the cast iron and the steel bor. 
tom with sheet asbestos, asbestos putty, 
and red lead. 

Frequenc failure of the thrust bear. 
ings on the 41/-in. grate drive shafy 
made it necessary to improve the ar. 
rangement. This was done with excel 
lent results by the installation of heay 
duty tapered roller type anti- friction 
thrust bearings (Fig. 9). 

The replacement of 20-in. and 30-in 
air-blast valves is necessary at overhaul 
periods and occasionally between over. 
hauls. This work was made easier an 
the outage time shortened by the simpk 
expedient of dividing the maintenance 
crew so that the replacement valve & 
now delivered while the defective valve 
is being disconnected. The delivery 
route travelled by the new valve was 
cut almost in half when access was pro 
vided to an already existing elevator 
door. A most simple solution is not a 
ways immediately obvious. A very use 
ful piece of equipment in this typed 
work is a fork lift truck of suitable@ 
pacity, purchased with specific clear 
ances in mind so that the truck can go 
where it is most needed. 

The gas, air, and steam valves, a 
natural gas cocks, and the steam wh 


bine-driven air blower are operated by 
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5 of a hydrauiic system, which is 
a tied by an ectrically powered 
re device or “aucomatic.” Each pis- 


ron operated by clits system is connected 
wo the valve stem 5) the piston rod and 
d. The adjuscment at the cross- 
head must be carefully and accurately 
made to assure COrr[ect closing of the 
valve OF cock. The examination of mov- 
ing parts, the replacement of cup wash- 
ers, and adjustments (Oo the new valve 
are usually required at each major over- 
haul. | 

Several thousand feet of control wire 
‘, conduits is required for the opera- 
ion of the electrical control device for 
the hydraulic system. Exposure to heat 
makes it necessary to replace sections 
or all of these conductors occasionally, 
Ir is therefore important to obtain a 
heat resistant material that can be drawn 
successfully through the existing con- 
duits. As it is often more difficult to 
perform a replacement job than to make 
the original installation, several types 
of wire were tried before a successful 
material was found. Perseverance saved 
the cost of installing larger-size con- 
duits. 

The reformed natural gas must be 
combined finally with the coke oven 
gas and a predetermined amount of jet 
gas and cold enrichment natural gas for 
distribution. A great deal must be done 
however, before this can be accom- 
plished. The raw coke oven gas must 
give up its by-products, a process re- 
quiring the handling of air, tar, light 
oils, sulfuric acid, lime, ammonia va- 
pors, ammonia liquor, and ammonium 
sulfate. The use of sale water in large 
quantities for cooling purposes devel- 
oped the use of cast iron radiator type 
sections for cooling the ammoniacal 
liquor as an improvement upon gal- 
vanized wrought iron pipe.* 

Anti-corrosive materials and an ade- 
quate painting program are good in- 
vestments as atmospheric corrosion 1s 
a major cause of maintenance in this 
area of the plant. The recovery of tar 
and light oils from the water gas process 
does not involve the use of special ma- 
terials and procedures to the same ex- 
tent as that required in the coke oven 
plant. Each type of operation, however, 
is similar in the necessity for adequate 
maintenance of reciprocating and cen- 
trifugal pumps, steam turbines, gas ex- 
hausters, and compressors. 


*The use of monel metal, lead and aluminum in 
by-product recovery apparatus has been so fully cov 
ered in trade literature and readily available manu 
faeturers’ publications that it would seem unduly 
repetitions to discuss it at length here. 
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Fig. 10. Cperating economies on centrifugal and reciprocating pumps have resulted from the 
use of monel metal for salt water, which is pumped in large quantities from a river location. 





Centrifugal and reciprocating pumps 
handle a variety of liquids, each one of 
which has a somewhat different effect 
on the materials of which the pump is 
constructed. It has been found that mo- 
nel metal, stainless steel, bronze and 
cast iron are the materials normally best 
suited to combat these various condi- 
tions, when each material is used in its 
appropriate location. The economy that 
resulted from the use of stainless steel 
in the coke-quenching water pumps has 
been described. Results of a similar na- 
ture, but to a lessor extent, have been 
obtained by the use of monel metal for 
salt water, which is pumped in large 
quantities from a river location adja- 
cent to the discharge of a large city 
sewer (Fig. 10). Micarta valves and the 
use of cup washers instead of piston 
rings have been advantageous. An item 
of importance in the maintenance of 
pumps is a well-supervised program of 
shaft packing. The mechanics who per- 
form this work should receive compe- 
tent instruction and must be furnished 
with the correct materials for the job. 
There is a good profit in this work if 
it is done correctly. 

Steam turbine-driven, direct-connect- 
ed centrifugal-type gas exhausters, 
which operate at speeds up to 6500 
rpm, are used to pump the gas from 
the coke ovens and water gas plant re- 
lief holder through the by-product re- 
covery and purification system to the 
gas storage holder. These units are of 
major importance and, like the water 
gas sets and steam boilers, are given 
an annual overhaul on a prepared sched- 
ule, which requires 100% availability 
during the winter months. 


The steam turbines do not have main- 
tenance interest that is particularly per- 
tinent to a gas plant. They do receive 
however, a careful examination at the 
time the associated exhauster is in- 
spected. The work usually necessary 
consists of a thorough cleaning of the 
rotor and the oil system including the 
oil pumps, oil pressure governor, the 
low oil pressure trip (if the unit is 
equipped with such a device ), the car- 
bon shaft packing, and the overspeed 
trip mechanism. The operation of the 
overspeed trip mechanism on each tur- 
bine is also checked on a periodic basis. 
The steam nozzles are examined and re- 
paired or renewed if required. The bear- 
ings are examined for defects, fit and 
alignment, and clearances and vibration 
readings taken on the trial run are re- 
corded on a mimeographed outline 
drawing which is retained in the file 
jacket of the particular exhauster. It is 
important that this information be 
available in the event of faulty behavior 
of the unit and for guidance at the time 
of the next overhaul. 

The inspection and repair work on 
these units has been facilitated by the 
use of a portable work bench, which is 
equipped with the necessary tools and 
is provided with a space for the tempor- 
ary safe keeping of small parts that are 
removed from the unit. (See Fig. 11). 
The work bench can be delivered to the 
work location by a fork lift truck. 

Centrifugal gas exhauster impellers 
are 28 in. and 32 in. in diameter and 
those of the latest design are machined 
from a solid forging. Each forging is re- 
quired to be free of discontinuities as 
determined by X-ray or reflectoscope 
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Maintenance check points... Safety is an 


integral part of maintenance work 








and by magnetic particle inspection. 
When received from the manufacturer, 
each impeller is given a code number 
that is imprinted on the hub and re- 
corded on an index card, which is re- 
tained in the file jacket for the particu- 
lar impeller. This jacket contains the 
number of the order on which the im- 
peller was purchased, the report on 
each subsequent test, and any other per- 
tinent data so that a complete history is 
available. 

At the time of overhaul the exhauster 
is made safe in a manner described 
later. The impeller is then removed 
from the housing to an exterior loca- 
tion and cleaned by air blasting with 
coke fly ash in the same manner as that 
described in connection with the pro- 
ducer gas exhauster. It is tested, by the 
dry magnafiux method, for the existence 
of possible defects. Although minor 
surface faults can be removed some- 
times by careful grinding, this may re- 
quire balancing. The presence of any 
indication of a discontinuity that might 
affect safe operation of the unit will 
result in the impeller being removed 
from service. 

Steam turbine-driven air blowers for 
the water gas sets and the electric mo- 
tor-driven gas boosters, which deliver 
the mixed gas to the distribution sys- 
tem, are given the same type of careful 
attention as that just described for ex- 
hausters. 
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Fig. 11. A portable 
workbench facilitates 
inspection and repair 
work on the steam 
turbines. 


When maintenance work becomes 
necessary On apparatus that contains, or 
may contain, combustible gas, a proce- 
dure is established for purging the 
equipment with an inert gas. The inlet 
and outlet valves are closed and locked 
and proper precautions are taken to see 
that drain valves, bypass valves or other 
connections are secured in a safe posi- 
tion. When the design of the equip- 
ment permits, a physical break is pro- 
vided in each connecting line after 
purging. This can be done by the re- 
moval of a spool piece, tee or otherwise. 
If a physical break is not possible, the 
procedure will require special consider- 
ation. The gas valves are usually cast 
iron with double gates, and are sealed 
with water prior to the start of the purg- 
ing Operation. Care must be taken to 
see that the valve bodies are not dam- 
aged by excess water pressure or by 
freezing temperatures and the water seal 
must be sufficient to offset the maxi- 
mum gas pressure against the valve 
gates. 

The purge gas supply is connected to 
the lower part of the apparatus to be 
purged and allowed to escape at one or 
more vents located at appropriate loca- 
tions. The vents are provided in loca- 
tions such that the purge gas flows 
through all parts of the apparatus. Veri- 
fication of purge is made by a compe- 
tent chemist with the aid of a gas de- 
tector. After the purging operation has 





been approved, the designated 

of piping are removed and = 
blank fitted with vaskets is 

flange of each valve Or, if the job ig 

special case, then the approved a 
is followed. The gas used for Purging 
either carbon dioxide or an ian 8 
generated by the combustion of oni 

a machine designed for this Se 
[ pon completion of the repair WOtk te 

purging operation IS again USed to nee 

vent the possible occurrence of an e 

plosive mixture when the unit 1 being 

restored to service. 

Other approved safety PLECaUtiogg 
are an integral part of all Maintenane 
work, regardless of the Presence of px 
The use of locks, uniform CONSPicuon, 
signs, and a work permit procedure an 
standard practices and are pursued dij 
gently. A few examples of these othe 
precautionary measures not already te. 
ferred to which ordinarily receive jin, 
publicity may be of interest: 

The permanent ground connection 
on all light oil recovery equipment a 
inspected and tested for resistance sem 
annually. Portable electric tools are e, 
amined and tested for suitable grougd 
ing each month. The automatic elec 
power changeover switches on the wae 
gas equipment are checked 
Flash screens on oil tank vents are ip 
spected monthly and replaced if neces 
sary. The foam fire protection equip 
ment on all oil storage and surge tank 
is examined monthly, the lines a 
blown out and pressure-tested annually, 
and the foam generators are opened ani 
cleaned each month. 

Portable fire extinguishers ate 
checked and refilled or recharged as x. 
quired on a monthly basis. All fire by 
drants are examined semi-annually a 
each month the end of line hydrantsa 
operated to free the lines of sedimen 
The steam turbine and electric mow 
driven centrifugal fire system pump 
are examined internally and repain 
made as required each year. Customan 
fire drills are held and tests of the ire 
alarm system are made frequently. 

The story of maintenance in a mate 
factured gas plant could be told her 
only in part. The varied types of m 
chinery and apparatus that are requiftt 
in the operations and the numens 
kinds of materials that are used mak 
the process an extensive one of git 
interest. The last chapter has not beet 
written as the maintenance forces WE 
in this industry as well as in others ce 
tinue to find and use improved 
to do a successful job. 


GAS—May, 1955 










-~_- — =) -—_- -_ 


> 


a wna = 


rsx 


at = we = 










RBEse es Ge fRRR GPR Re Ree seRPres BAe 


TESe es BR 


wSS EGR FE RB SE 





Part 5 in © Series 





The New Gas Transmission and Distribution Piping Code 
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A background discussion by FRED A. HOUGH 


Relating design of facilities to 





the requirements of the location 


UR earlier articles in this series 

on the 1955 edition of the Amer- 
ican Standard Association Gas Trans- 
mission and Distribution Piping Sys- 
rem Code (ASA B 31. 1 Section 8) 
dealt with the qualification of materials 
for use in such systems, the qualification 
of welding procedures and welders, and 
the design of piping system compo- 
nents, such as branch connections. 

We come now to Chapter IV of the 
code, which deals with the design, in- 
stallation and testing of piplines, distri- 
bution systems, compressor stations, and 
pipe-type holders. and which its the most 
extensive in the book. This article will 
be limited to a discussion of the general 
approach used by the committee in re- 
lating the design of gas transmission 
and distribution facilities to the specific 
locations in which they are to be in- 
stalled and to a discussion of the pro- 
visions of the code regarding the de- 
sign of high pressure transmission pipe- 
lines. Later articles on Chapter IV will 
cover the installation and testing of 
pipelines and pipe-type holders, the de- 
sign, installation and testing of com- 
pressor stations and the design, installa- 
tion and testing of distribution systems. 

The two problems that warrant major 
consideration here are those connected 
with the selection of locations for nat- 
ural gas transmission lines and the 
specification of hoop stress levels that 
are suitable for the locations in which 
the pipeline is to be placed. These two 
factors have a major effect on cost and 
they are among the many factors affect- 
ing public safety. They are, consequent- 
ly, among the most important problems 
considered by Subcommittee 8. 

The basic conclusions reached by 
Subcommittee 8 regarding these two 
problems are the same as the conclu- 
sions reached by the preceding com- 
mittees that drafted the existing Gas 
Transmission code. The revised code, 


like the old code, limits the maximum 
operating hoop stress in a pipeline to 
72° of the minimum yield strength 
specified in the pipe purchase contract 
and the new code, as well as the old 
code, requires that this stress level be 
reduced where the pipeline is located 
in densely populated areas. The new 
code differs from the old in the method 
prescribed to determine the locations 
where changes in operating hoop stress 
levels are necessary in the interest of 
public safety. In this respect, the new 
code reflects more closely actual cur- 
rent practice in the design of pipe- 
lines than does the old. 

By and large, the old code permitted 
a maximum operating hoop stress of 
72% of the specified minimum yield 
strength of the pipe in all locations 
except those inside the incorporated 
limits of cities and towns. Within those 
limits a maximum hoop stress of ap- 
proximately 50°% of the specified mini- 
mum yield strength of the pipe was 
specified. This method of designating 
where stress levels shall be changed has 
the virtue of being specific and subject 
to only one interpretation. However, 
it does not produce sensible results in 
many cases. In numerous metropolitan 
areas today there are districts outside 
the incorporated limits of towns and 
cities which are highly developed and 
have a population density typical of 
those inside the limits of many towns 
and cities. In other places, the boun- 
daries of cities extend into remote 
mountainous areas for the purpose of 
protecting water rights, or for other 
reasons, and there is no reasonable 
prospect of substantial development in 
these remote districts. The lack of cor- 
relation between the boundaries of 
cities and population density has made 
it necessary for pipeline companies to 
use some criteria other than those set 
up by the old code for determining 


their design. Public officials have found 
fault with that code because of its 
method of designating where stress 
levels shall be changed. 

The problem of relating hoop stress 
levels to pipeline locations and defin- 
ing the limits within which any given 
stress level should be used proved to 
be so complex that a sub-group of Sub- 
committee 8 was appointed to study 
this problem in detail. This sub-group 
flew over the routes of a number of 
pipelines to study the practices followed 
by pipeline companies in the past. It 
also obtained aerial surveys of all of the 
major pipelines in the country. It em- 
ployed a large engineering consulting 
firm to analyze these aerial photographs 
and to make a statistical study concern- 
ing population densities along the 
routes of these lines. The recommen- 
dations of this sub-group, with some 
modifications, were adopted by Sub- 
committee 8 and are included in the 
new code. 

It was the recommendation of this 
sub-group that the population density 
in the general area traversed by a pipe- 
line be used in determining the per- 
missible stress level. The sub-group rec- 
ommended that, in order to determine 
the population density in the general 
areas traversed by a pipeline, a zone 
4-mile wide be laid out along the 
route of the proposed line with the 
pipeline on the center line of this zone 
and that the number of buildings in- 
tended for human occupancy within this 
zone be used as an index of population 
density and that this index be used in 
defining the areas in which each type 
of construction may be used. Precise 
instructions are given in the code for 
determining the population indices by 
means of which locations are classified 
for pipeline design purposes. They need 
not be repeated here; however, some 
further discussion of the thinking of 
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che committee regarding the classifica- 
rion of locations may be helpful. 

In the first place, it should be pointed 
out that the 4-mile wide zone used for 
determining these population indices 
does not indicate that the committee 
feels that this is the width of a zone of 
danger. The '/2-mile width was selected 
because a zone of this width can readily 
be located on typical airplane photo- 
graphs used for locating pipelines and 
because a zone of this width, the com- 
mittee felt, gives a representative sam- 
ple of the general area traversed. 

It should also be pointed out that it 
was not the thinking of the committee 
that the design or operating pressure 
of a pipeline should be changed as soon 
as additional houses are added which 
bring the house count above limits spe- 
cified for a given design. The commit- 
tee had in mind, in setting the stress 
level limits in various locations, that 
population density at the time of the 
locating of the pipeline would be used 
as a criterion for design, but that the 
design prescribed by the code should 
anticipate that an increase in popula- 
tion density along the route of the line 
would occur. Consequently, the design 
limits are set with some provision for 
normal increase in population. 

However, pipeline designers are cau- 
tioned to make additional provision for 
large increases in population density at 
the time they design a pipeline to be 
located in areas near centers of popu- 
lation where new subdivisions or new 
developments are likely to be located 
in the immediate area traversed by the 
pipeline. If, in such situations, liberal 
provision is not made in the design of 
the line for furure changes in popula- 
tion, conditions may develop that will 
necessitate a relocation of the line, or 
a replacement with heavier pipe, or a 
reduction in the operating pressure. 

The committee considered and re- 
jected another method for determining 
pipeline design requirements along the 
route of the line. This method would 
require that the design of the pipeline 
be changed when it comes within a 
specified distance of a house or other 
building intended for human occupan- 
cy. The committee rejected this method 
because it fails to recognize some of 
the facts of pipeline life. 

It is possible, of course, to locate a 
major portion of a pipeline so that at 
the time of construction it is more than 
a specified distance from any buildings 
intended for human habitation or to 
use a lower stress-level design in those 
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sections where the specified separation 
distance cannot be attained at the time 
of construction. It is not economically 
feasible, however, to prevent the build- 
ing of buildings closer to the pipeline 
than the specified distance after the 
pipeline has been installed. Further- 
more, it is not possible to keep people 
on highways, and railroads that cross 
the right-of-way, or farmers the speci- 
fied distance from the pipeline. To do 
this, ic would be necessary for a pipe- 
line company to acquire in fee rights- 
of-way several hundred feet wide and 
to fence these rights-of-way in order 
to keep people the specified distance 
away from the pipeline. 

The obvious conclusion ts that the 
public cannot be kept a specified dis- 
tance from a pipeline and, consequent- 
ly, safety can only be achieved by build- 
ing into pipelines sufficient safety so 
that the hazards resulting from people 
and property being in close proximity 
to the pipeline are within tolerable 
limits. The code is based upon the pre- 
mise that, if the design of the pipe- 
line is adequate for the degree of ex- 
posure of the public to the line and the 
line to the public in a given area, an 
acceptable degree of safety will be 
achieved and no separation distances 
need be specified. It is true, of course, 
that in order to minimize the cost of 
rights-of-way and of construction and 
in order to avoid future trouble result- 
ing from the growth of population cen- 
ters, a pipeline company will, when lo- 
cating a line, locate it in as thinly popu- 
lated an area as is economically feas- 
ible. When there is a choice, a pipeline 
company will also stay as far away from 
existing buildings as is feasible. 

Four types of construction are speci- 
fied in the code. These are: 


Type A, with a maximum operating 
hoop stress of 72% of the specified mini- 
mum yield strength of the pipe, 

Type B, with a maximum hoop stress 
of 60%, 

Type C, with a maximum operating 
hoop stress of 50%, and 

Type D, with a maximum operating 
hoop stress of 40%. 


Generally speaking, the type of con- 
struction prescribed by the code de- 
pends upon the population density in 
the area in which the pipeline is to be 
located. There are many exceptions to 
this general rule, however, as for ex- 
ample in certain areas where pipelines 
cross highways for railroads or are lo- 
cated on bridges. Again ignoring a 
number of important exceptions, it can 


be stated that the 72% of yield naan 
level is permitted '') wastelands. 
mountainous areas grazi 

farm land, provided rm ad, an 
density index does wr excel om 
| , , the Value 
specified in the cod 

The 60° of yiclc stress level is . 
scribed for areas where the degree of 
development is intermediate between 
the sparsely settled Areas just described 
and city - omer) l'ringe areas around 
cities and towns fa! is cl. 

50% of yield stress “ “a —— The 
—— CTUCTION js 
prescribed for areas subdivided for res) 
dential or commercial purposes where 
at the time of construction of the pi . 
line 10°% or more of the lots abutti 
on the street or right-of-way in which 
the pipe is to be located are built upon 
The 40° of yield stress level design is 
prescribed for construction in large city 
streets where heavy traffic, Many up. 
derground structures, and multi-ston 
buildings predominate. | 

Thus, we see that the new code sex 
up four location classes and four types 
of construction whereas the old code 
had two location classes and two types 
of construction. While the new code 
is more complex, it conforms mor 
closely than did the old code to actual 
practice in the industry, and is, | be. 
lieve, based on very sound principles 

While it is generally true that th 
code limits the maximum operating 
hoop stress to a stated percentage of 
the specified minimum yield strength of 
the pipe, there are many exceptions w 
this general rule. For example, if fur. 
nace lap-weld or furnace butt-welded 
pipe, or pipe manufactured to ASTM 
specifications A 134 or A 139 is used 
a joint de-rating factor must be applied 
Furthermore, the maximum operating 
pressure of a pipeline is limited by the 
code to 60° of the mill test pressure 
for furnace butt welded pipe or 85% 
of the mill test pressure for all othe 
pipe. Generally speaking, used pipe a 
pipe of unknown origin cannot be used 
at the maximum stress levels permitted 
tor new pipe made in accordance with 
approved specifications. 

The maximum stress levels to whia 
used or unidentified pipe can be used 
are prescribed in the code. Fabricated 
assemblies, such as mainline conne 
tions for separators, mainline vale 
assemblies, cross connections, river 
crossing headers, etc., installed in Clas 
I locations (sparsely located) are to be 
designed for a maximum operating 
hoop stress of 60% of the specified 
minimum yield strength of the pipe 
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How GAS’ sample problem was programmed 





on a digital computer 


Step-by-step procedure for solving 
simple equation showed in detail 


by machine manufacturer. 





























a. BURROUGHS E10! PROGRAM SHEET 
PINBOARD , y= ax“ 4b 
Step 4 _Explanation — 
0 | K | Enter a in keyboard _ 
Ww 0 0 Store a in memory location 00— 
| | | 
‘ ; ; - ——__— 
2 . | Enter b in keyboard 
> j | — . a 
; Ww 0 1 l Store b in memory location 01 
—— — ———— 
Ta oil cicenmaiitetenmmenientinnn 
41K | Enter x in keyboard 
——_ #— —— > , —— 
a | | mieuummmemtiemstammanten 
5 w 0 2 Store x in memory location O02 
—+———-¥ | t ———————— 
we | ? ——— —— _ — ee _ . 2 = 
615B | Store x in multiply - divide register (called “B” register) 
— , 4 = Neen ee re ee,.,.,.,.,.,... — . __—— 
> 
—_iX j O } 2.4 Multiply x by x ee : - 
a , | + _ = /- on ree $$ —_ —__—_ - —- --—- — —— —_—_— 
8 | B Store x* in B register 
—_—}—- - : +- } $$$ - ——_—_—__—_——— - _~-— 
— 4 7 _-— . _ ~- —- --- — — 
9 |X 0 0 Multiply a by x 
—_ j | ee — = 
— — — - -_ - = — 
10 | + 0 | l | Add b ; - 
_ | = j | / —_ ————— . — 
life | Print ax + b (using motor bar 2 on printer) 
--—4 / : : EE 2 : an. £5 
= 
/ / 2 — — 
I 4 Transfer back to step 4 
SN - 
| ; _ $$$ 
> | i = - 
‘ ‘ | . 
a oe ee 

















Fig. |. Program sheet used for the solution of GAS’ sample problem. Note that three- 
digit words have been used; the first digit is the instruction part, the second and 
third digits are the address. 
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66 R. EBDON'S article* is one 

| of the best introductory pieces 
on digital computers we have seen,” 
wrote Frank W. Ladwig, manager of the 
computer section, special machines de- 
partment, of the Burroughs Corp., soon 
after the January issue of GAS came 
off the press. 


So impressed was Mr. Ladwig with 
the article (which was the prefatory 
piece in a series of symposia currently 
running in alternate months in GAS) 
that he and his aides programmed and 
ran the sample problem which accom- 
panied it (see January issue, page 114) 
on the Burroughs E101 desk size elec- 
tronic computer. 


The E101 machine is programmed by 
use of a pinboard. This operation can 
be done at a location remote from the 
computer; then, the pinboard, with pins 
inserted in the proper locations to re- 
flect the program desired, is plugged 
into the E101 and the machine carries 
out the program as directed by the pin- 
board. To facilitate program planning, 
and for storage and record purposes, 
pre-punched card templates can be 
marked to show the desired pin posi- 
tions, and these cards are laid over the 
pinboard so that the pins can be in- 
serted quickly and accurately in the 
holes required to program the computer 
to solve the problem at hand. 


Mr. Ladwig sent along the program- 
mer's work sheet, the paper template, 
and the printed answer sheet that were 
actually used to give the equation 
y == ax” ++ b. Consider the speed and 
simplicity of operating technique for 
computations with the Burroughs E101, 
as described in Mr. Ladwig's words: 


“Here's how we solved the problem 
on the Burroughs E101. The program- 
mer wrote down the steps necessary to 
insert the values of a, b, and x, and to 
solve for y == ax* -{- b (this took about 
10 minutes) (see zg. 1 ). Then the pro- 


*Digital Computers, GAS, January 1955, beginning 


on page 109. 
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Fig. 2. This is the punched-out template used by Burroughs’ program- 
mer to set up the pinboard. The marks were placed to reflect the word 


this template as a guide. 





used for each program step, then pins were inserted in the board using 





grammer stamped up the paper tem- 
plate (Fig. 2) from his program sheet 
(this took another minute or two). 
Once this has been done, either the pro- 
grammer or the machine operator can 
lay the template over the pinboard and 
insert the pins through the marked 
holes. The pinboard is inserted into the 
E101 and positions of the pins instruct 
the machine what to do. 

“As far as the operator is concerned, 
after he has put in the pinboard he 


presses the start button and first the key- 
board light comes on, indicating that 
the E101 wants data entered on the key- 
board. The operator enters the value for 
a, the keyboard light comes on again 
and he puts in the value for b. The third 
time the light comes on he enters his x 
value. The E101 computes y, prints it 
out next to the corresponding x (see 
Fig. 3), and returns the carriage for the 
next x value. The operator can keep 
putting in x's from graphs or tables, 

















or he can guess at them by himself agd 
see how close he's getting to a desired 
y. If x itself can be computed from , 
formula (for example, if we Want to 
solve for all positive integral Values of 
x between 0 and 100), we would, of 
course, program up the formula and le 
the E101 insert the successive x valug 
itself. Should the operator Wish t 
change the a or b values, he sj 
touches a button which takes him bad 
to the beginning of the program calling 
for entry of a and b. 


“Once a and b have been loaded 














properly, it requires just three second 
to enter and print x, calculate and prim 
y, and return the carriage for the nex 
= anc* + 4 x entry. Every keyboard entry normally 
wii prints, of course, so on the sample yo 
whe as Ya will see first the values for a and b 
be 412 followed by columns of correspondingx 
and y values. 
Next problem 
5500000 00000 “When the problem is finished te 
4120 operator removes the pinboard and te 
E101 is ready for the next problem 
= ; T The operator can put the assembled pie 
40000000 4620 boards on the shelf if he plans to m 
20000000 6120 the problem again in the near furum 
300 00000 a If not, he can dump the pins, file away 
a a. ek the template and have the pinbout 
60000000 22120 available for some other problem. Tk § Eco: 
70000000 28620 next time the problem must be run, kt 
80000000 36120 simply has to drop the pins throup Th 
90000000 4462 0 the template again and he is all st® § prod 
100000000 54120 go.” HT upon 
EF ating 
pany 
Fig. 3. The answer sheet as produced by th ever 
E101 computer. Values shown for a ond be and j 
mained constant as the machine speedily # have 
duced the answer, y, for the I! values of | of th 
used. Note how the machine's output # 
chanism printed the y values neatly best study 
each variable value for x used. Crato; 
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Greenfield Gas Co.'s sup- 
ply-demand inbalance gets 
leveled out quickly when 
this new propane-air plant 


goes on stream. 
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Peak-shave gas in 20 minutes 


By M. G. COOK * The R. W. Stafford Co., Evanston, Ill. 


ATURAL gas distribution system 
operators have long debated the 
advantages and disadvantages of install- 
ing some type of equipment to augment 
their gas supply during periods of peak 
demand. The need for peak shaving to 
eliminate some of the added operating 
expenses incurred when the ever in- 
creasing demand rates are in effect dur- 
ing peak periods, and the consideration 
of other gas supply factors, have influ- 
enced operating companies to give seri- 
ous consideration to the installation of 
peak shaving and /or standby gas plants. 


Economy 


The decision relative to any economy 
produced by peak-shaving is dependent 
upon the individual situation and oper- 
ating characteristics of a particular com- 
pany, so that will not be discussed: how- 
ever, after this decision has been made 
and if a peak-shaving plant is judged to 
have merit economcially, the question 
of the type and capacity then requires 
study. Large and small distribution op- 
erators are likely to be confronted with 
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this question—in the case of the large 
utility, it is probable that some of its 
original gas-making facilities have been 
retained in a more or less operating 
condition, hence, the decision as to plant 
type may not be as clear-cut as is the 
case with the small gas distributor who 
very likely has retired and abandoned 
any gas producing equipment previous- 
ly operated. In the latter case, the in- 
stallation of an L. P. gas plant seems 
the inevitable answer. 

The Greenfield (Ind.) Gas Co. is an 
example of the latter case. This com- 
pany serves approximately 4100 meters 
that are highly saturated with house- 
heating load. Operations include nat- 
ural gas delivery to a minimum of in- 
dustrial consumers; some increase is be- 
ing experienced in this load, but the 
favorable geographical location near In- 
dianapolis and the pleasant residential 
surroundings afforded have drawn an 
influx of commuters’ homes, which have 
produced an increase in the already un- 
balanced winter peaks as related to the 
small summer sendouts. Part of the an- 
swer to Greenfield Gas’ problem was the 





Gas-air regulation and natural gas mixing 
chamber. Also shown are the natural gas 
and LPG-air metering orifices. 





installation of a propane plant to shave 
the winter peak days. 

The peak-shaving plant is located on 
fee property formerly used as the site of 
the manufactured gas plant and now the 
location of one of the two city gate sta- 
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Peak-shave gas... Controls are installed 


to permit manual or automatic operation 





tions that feed the city’s distribution 
network. This location was chosen on 
the basis of availability of space al- 
though the other city gate has the larger 
feed volume throughput. 

The equipment is designed to pro- 
duce propane-air gas with a higher heat- 





LPG and air meters and proportioners. 


gas and natural gas are metered by 
Hagan dual meters and FRB ( fixed ring 
balance) transmitters actuate the ratio- 
regulators that proportion the air to pro- 
pane, and the propane-air to natural gas 
mixtures. The controls are installed to 
permit manual or automatic operation, 





Heat exchanger installation. 


(4) The equipment IS Casy to 
(5) Because of ihe simplicity of de. 


sign, the station can be maintained 
erly with a minimum of efor, 


Simplicity of design 


In their opinion, this Simplicity of de. 
sign and the ease of Operation are 
important CO an\ COmpany Contemplar. 
ing peak shaving, but are parti 
vital in the case of the smaller COm. 


panies if the installation ; 
| | AS expected tp 
produce realistic economies. 





Air compressor and boiler. 





ing value range of from 1000 to 1350 
Bru per cu ft; ultimately, the maximum 
capacity of the plant will be 100 Mcf 
per hr of propane-air mix delivered to 
the gas-air and natural gas mixing plant 
at 100 psig. Up to the present time, it 
has not been necessary to install equip- 
ment required to produce these operat- 
ing values. 

As operated today, the plant is pro- 
ducing a maximum-capacity of 50 Mcf 
per hr of the gas-air mix at from 20 to 
50 psig. If it is desired to increase the 
Capacity to its designed properties, only 
additional air compression equipment is 
needed. 

The schematic diagram shows the 
flow through the plant. The air to pro- 
pane ratio is controlled by a Fisher 
diaphragm motor valve that acts as a 
ratio-regulator. The ratio of propane- 
air mix to the natural gas is controlled 
with similar equipment. The propane 
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and the adjustment and setting of the 
instruments involved are very simple 
and are permanent after once being 
properly made. Instrument air is taken 
from the air receiver. 


V aporization 


The propane is vaporized in a heat 
exchanger supplied with steam at 10 
psig from a gas-fired immersion-type 
boiler. It takes only 20 minutes for this 
boiler to generate the 10 psig of steam 
pressure from a cold start, so the plant 
can be put on steam in this short period. 

Greenfield Gas Co.'s engineers feel 
that this station produces real advan- 
tages as follows: 


(1) Itcan be put on stream very quick- 
ly. 

(2) The control system is relatively 
simple. 

(3) The equipment for the entire plant 
is easily installed. 


As an illustration of the simplicity 
built into the Greenville station, the 
calorimetrical control is furnished bys 
Caloroptic burner that is tied in on the 
upstream side of the air-gas mix-natunl 
gas ratio regulator to sample the pro 
pane-air gas before it is mixed with the 
natural gas. This device indicates th 
heating value of the produced gas, bu 
control of the heating value is manual 
by means of hand adjustment of the air 
tO-propane ratio-regulator. 


Expansion 


A 30,000-gal. tank was installed tis 
year and there is plenty of area aval 
able at the site for the installation @ 
additional storage capacity should te 
plant capacity require expansion. Its 
believed that plants designed on i 
basic precepts of Greenfield's will & 
swer the requirements for small com 
pany peak-shaving operations. 


GAS—May, 1955 














three 


GA! 







— i eo a 





= se Fe SF YT Ee Se = BS ~s 


aU esSm.U TCU 


aTerlC rrrmhC rrhhUCi«sr 

















sew products 


1 Digital Computer 


Alwac III, latest in the line of digital 


computers produced by Logistics Re- 
search Inc. has been developed primar- 
ily for use by small commercial and 
technical organizations with large com- 
putational requirements. 


With double the basic computing 


speeds of earlier Alwac computers, the 
new machine has 2048 additional words 
available in the main memory. Fast 
access storage has been increased from 
64 to 128 words and provisions have 
been made for additional supplemen- 
tary input-output equipment. Thirty 
additional commands have been added 


to the existing list. 
Final results of computations are 


printed out with form control, signs, 
decimal points, and alphabetical head- 
ings completely under control of a 
sequence of instructions, permanently 
stored on the magnetic drum. 


Logistics Research Inc. 


2 Commercial Water Heaters 





oo « 
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A completely 
new line of water 
heaters has been 
introduced by the 
Day & Night Di- 
vision which have 
been designed for 
high volume needs 
in the commercial 
or domestic mar- 
kets. 

Known as the 
Coppertherm se- 
ries, the new heat- 
ers are available in 


three models: as a basic boiler, a plug- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
L 





To secure further information on products or 





new literature, simply fill out the coupon and 
mail, indicating by number the information 


or literature needed. 


in boiler room complete with pump 
and prewired controls, and one designed 
specifically for application as a swim- 
ming pool water heating system. 
Prominent features include 100% 
rustproof copper waterways, Dual-Safe 
controls, a distinctive color scheme, and 
economical design with the accent on 
compactness and light weight. 
Day & Night 











3 Heating Thermostat Accessory 


Perfect automatic control for any gas 
heating installation is provided in the 
new Model 55 Gasapack through use 
of the 55 MTS modulating snap ther- 
mostat accessory developed by the A-P 
Controls Corp. for use with its newly 
announced 55 Gasapack. 

This accessory can be attached to the 
basic control by means of four screws 
aud without the necessity of breaking 
the line. Operation is by means of a 
sensitive thermo-bulb. Unit then quiet- 


ly snaps off when temperature main- 
tained overrides requirements and low 
fire is no longer required. 

The five controls that comprise the 
self-contained unit include a built-in 
pressure regulator for city gas, a large 
pilot filter, a 100% automatic pilot 
and main and pilot shutoffs. 

A-P Controls Corp. 


* 
4 Commercial Cooling Units 


The Coleman 
Co. has added two 
commercial self- 
contained cooling 
units to its line of 
packaged air-con- 
ditioning equip- 
ment. The new 
units are available 
in 3- and 5-ton 
capacities and are 
designed to meet 
the cooling re- 
quirements of commercial establish- 
ments. 


Adjustable louvers concealed in the 
top of the unit give one- to four-way, 
draft-free air circulation in installa- 
tions where air ducts are not used. Re- 
turn air is admitted to the filter and 
cooling coil through concealed slots in 
the front panel of the unit. Automatic 
controls, exclusive of a wall-mounted 
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thermostat, are hidden by the hinged 
nameplate on the front panel. 

Compressor, evaporator, condenser 
and all refrigerant connections are her- 
metically sealed at the factory into a 
single unit for protection against dust 
and moisture. Only three connections 
are required to operate the unit: water 
supply, electrical power, and a conden- 
sate drain for water removal. 


Coleman Co. Inc. 








5 Improved Crane-Excavators 


Fifteen major engineering improve- 
ments have been incorporated by 
Schield Bantam in its line of ¥g-cu yd, 
5- and 6-ton truck and crawler-mounted 
crane-excavators. Model designation of 
the machines will be T-35A for the car- 
rier-mounted and C-35A for the crawl- 
er-mounted Bantam shovel-cranes. 

The improvements are: six-cylinder 
gasoline engine; two-shoe swing clutch 
design; cast steel drive tumbler for 
crawler; higher carbon and alloy con- 
tent steel; double hook rollers; drum 
lock dog; bevel gear mounting, vertical 
track drive; bolt-on crawler side frames; 
track frame extensions; chain case 
brace; and tooth points. 


Schield Bantam Co. 








6 Valve-Pilot Control Package 


A new valve and pilot control “pack- 
age,” which increases the flexibility of 
control systems while cutting inventory 
and installation problems, is announced 
by Minneapolis-Honeywell Regulator 
Co. 
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The new control, V5153 “Adatrol,” 
includes a basic valve section on which 
Honeywell's gas cock “pilotstat” is fac- 
a Models may be pur- 
chased with thermostats also factory in- 
stalled or the unit can be supplied with 
a thermostat kit. 

To add the thermostat it is only nec- 
essary to remove a blank plate from 
the basic valve and mount the thermo- 
stat with six screws. No other piping 
or special fittings are needed. The pack- 
age control is also available with two 
other add-on features: a minimum rate 
high-low bypass assembly and a spring- 
loaded pilot filter. Both can be mounted 
by the equipment manufacturer or by 
the dealer in the field. 

Range of the thermostat is 55 to 95 


Minneapolis-Honeywell Regulator Co. 





7 Conversion Burner 


A new conversion burner for oil- 
fired installations has been placed on 
the market by American-Standard. The 
new Acroflame casting is made of steel. 
The burner includes NEMA motor, 
Sundstrand fuel unit, Jefferson trans- 
former, and Torrington blower wheel. 

Adaptable toany number of jobs, 
the burner is available with pedestal. 
hanger, and flange mountings. It 1s 
available with varying gun lengths so 
that it fits a wider variety of heating 
units. 

American Radiator & Standard 
Sanitary Corp. 


e 
8 Motorized Valves 


Motorized valves 
for automatic fuel 
control on gas- 
fired boilers, fur- 
naces, ovens, kilns, 
and other gas com- 
bustion systems 
are being manu- 
factured by 
Eclipse Fuel En- 
gineering Co. 
Two-wire motor operator, soft neo- 
prene seat construction, and sturdy 








lightweight aluminum eaty 
of the new valve. nod ace 

The spring-loaded plunger and 
prene seat assure fast, positive aa 
in the event of electrical failure. 


Eclipse Fuel Engin rig Co. 
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9 Rotary Card Index 


A new electrified rotary card index 
called the Kard-Veyer has been devel. 
oped by Remington Rand Inc. for rapid 
reference and posting operations, 

The Kard-Veyer contains movable 
shelves, which travel from either direc. 
tion, bringing the required tray to the 
reference area from either above or be. 
low, stopping at posting level by auto. 
matic leveling. The operator doesa' 
have to leave her position at the unit 
because the Kard-Veyer, equipped with 
chair and posting board, forms a com. 
plete and compact work station at which 
the operator can perform all normal 
filing and posting activities. 

Automatic leveling, shorter crosswise 
trays, two-directional carrier travel, and 
a rapid-action circuit system combine to 
give smoother, faster automatic filing 
with noiseless operations. The joining 
of clerk, records and filing cabinet into 
a single functional unit occupies les 
room and releases valuable office space 
for other purposes. 


Remington Rand Inc. 
g 





10 Tape Wrapping Machine 


Remco Manufacturing Co. has into 
duced a new type of power-driven tape 
wrapping machine, said to be the 
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NEw FLORENCE “GOVERNESS, 
BRINGS AUTOMATIC HEAT CONTROL 
TO TOP-OF-STOVE COOKING! 
Now enjoy automatic heat control in the “ neglected 80%” of all cooking... 
the kind you do on top of your stove! The new Florence Range “Governess” 
automatically holds food exactly at any pre-selected temperature, as it 
cooks, with no help from you! You can now do surface-burner cooking 
with the same sureness and convenience you enjoy in your automatic 
oven. You can do perfect deep-fat frying, sauteeing, griddle and pan frying 
... without scorching, sticking, or boil-overs ... and without any extra 
gadgets or appliances! It’s cooking luxury you’ve never dreamed of... 
| with the exciting new Florence Gas Range “Governess.”’ 
. — 
75 Scorchin / No Sticking! ‘No Boit- 
b aie 
’ Pe NO EXTRA GADGETS NEEDED WITH 
‘ Re AP am just SET DIAL FOR PROPER TEMPERATURE AND THE wabaeoaiahions THE eesti. THE FLORENCE “GOVERNESS” 
ee simple ond gives you consistently good french E igets and appliances bec 
Ma easy! Just the it xtra gadgets and appliances become 
ee me uae dial. Than the Fase fried potatoes, shrimp oF AAs wea ny % unnecessary when you have a new 
h Beh sc? : i" Florence “‘Governess’’ Range. Any 
| oe __ “Governess” Controls the flame, Up or | ne pot is a deep-fat fryer, any pan is a 
> 2 a vom, to maintain the food itself ot — Bat? controlled-heat skillet! 
* Sy 
: % ee 
) Sa 
‘ 
. 
D 
s) 
. 
FLORENCE IS FAMOUS FOR MANY 
QUALITY ‘(PeATURES 
The “‘Governess”’ is the latest in a 
long list of Florence quality features. 
Ask to see the exclusive new 3-way 
Range Top, the new Harper-W yman 
Alltrol Burners, the convenient 
Hi-Swing-Out Broiler and the 
famous Florence Roto-Broilercue! 
NOW YOU CAN AFFORD 
A “GOVERNESS” 
You'll be amazed at the low prices of 
the many handsome models shown 
at your Florence dealer. See them! 
. GAS RANGES 
‘ (= db 
ied ech ering SINCE 1874 
Write for free folder on the new 
Florence 'Governess'’ Gas Ranges 
- Florence Stove Company 
Merchandise Mart * Chicago 54 
ri Let Florence do your cooking . 
st 
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DESIGNED for quick, low cost trench digging 
for foundations and all types of service lines. 





LADDER type permits efficient operation in the 


closest quarters and under difficult conditions. 





CUTS up to 5 ft. in depth in 8” to 12” widths; 
4 {t. in 14” and 16” widths; straight and clean. 


THE NEW BUCKEYE 403 


For Fast, Low Cost Utility Ditching 


The 403 is a small, easy-to-maneuver 
machine for digging water, gas, sewer, 
building foundations . . . Low bearing 
electric or telephone lines and for 
pressure to avoid damage to lawns or 
walkways . . . Easily transported from 
job to job and will travel over almost 
any type ground. Digs a clean, straight- 
sided trench with squared corners. Com- 


plete details from your distributor. 
No. 5512 


GAR WOOD INDUSTRIES, INC. 


WAYNE. MICHIGAN 
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ever manufactured for commercial use. 
It is light, compact, and easily handled 
and can be used on 2-in. to 36-in. pipe. 
It will wrap tape and 15-lb felt or Kraft 
at the rate of 15,000 fr per day with a 
}-man crew. 

The Remco tape-wrapping machine 
is self-propelled, forward travel being 
synchronized with the wrapping head 
by a Linkbele PIV unit. No change of 
sprockets is required when changing 
from one width of tape to another. 
Remco Manufacturing Co. 








11 Gas Control Valve 


Among improvements incorporated 
in General Controls Co.'s B-50 gas con- 
trol valve for gas appliances are greater 
gas capacity and smaller envelope size. 

Designed for use in 24-volt heating 
control systems, the B-50 requires less 
than 4 watt of power. Further, B-50K, 
the latest model, is silent in operation 
and hum free. 

The unit has a built-in screen through 
which all gas must pass before going 
over the valve seat. An optional UGI 
type high capacity gas filter protects 
the valve operator ports where gas is 
particularly gummy. 

A spring-loaded diaphragm makes 
the new valve capable of operating in 
any position and assures tight shut off. 
The valve’s multipoise feature plus its 
smaller size permit field and factory 
installation with maximum convent- 
ence. 

General Controls Co. 


& 
12 Cooling Units 


Two new models of the Typhoon 
convert-to-cool air-cooled residential 
conversion unit are now being manufac- 
tured by the Typhoon Air Condition- 
ing Co. 

The new models are available in 2- 
and 5-ton capacities and consist of two 
separate sections: the cooling coil, 
which is installed right in the ductwork 
on top of a standard forced warm air 








furnace; and the air-cooled C oo 
unit, which can be located sara 
outside the conditioned area. The cog. 
densing unit includes a hermetic gg, 
frigerant compressor and an air 
condenser. Extra-heavy cabinet metal 
reduces the operating noise level Wa 
minimum. 


An important feature of the Typhog 
system is the extra-large ¢ 
surface, which assures full-rated 
city even under extreme temperatuy 
Typhoon Aw Conditioning Co. 


13 Tarpaulin Material 


Haartz-Mason Inc. has introduced ig 
new nylon and neoprene tarpaulin m. 
terial, which will be marketed unde 
the name, “Nylo-Tarp.” The materi 
combines the high strength of a nylog 
base fabric with the weather resistang 
and abrasion resistance of DuPont's 
neoprene. According to Haartz-Masoa 
this material is lighter than conve 
tional tarpaulin materials and will give 
long life and service. 
Haartz-Mason Inc. 


14 Forced Air Heater 


Williams Fu 
nace Co.'s ne 
Forsaire heating 
unit features the 
principle of cout 
ter-flow forced 
warm air circuit 
tion. Warm ro08 
air is salvaged 
pulled in at 
top of the unit 
an 8)4-in. ar 
let blower, 
down over the 
heating ele 
and out 
diffuser - 
grilles to the Hoa 

Another feature of the gas-fired heat 
ing equipment is its Compactness. 
Williams Furnace Co. 
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MODEL Al7 UNITROL” Room Temperature Control 
is fully automatic. Powerful hydraulic temperature- 
sensing unit, located in “live” air stream of cold 
air intake, is extremely sensitive to small tem- 
perature changes. Completely installed within the 
heater, it requires no electrical connections, no 
chopping into plaster walls. Only two dials to 
operate. 100% operation; safe lighting, thermo- 
magnetic pilot, pilot filter, built in gas cock. 


: et 1 
(*) ° CONTROLS COMPANY 
ee 


MODEL 2EC is a throttling type heat control with 
adjustable by-pass set at the time of installation 
to maintain a minimum flame over the main burner 
at all times. It assures a more even distribution of 
heat and continuous air circulation that helps over- 
come the “cold 70°.” It is equipped with thermo- 
electric automatic pilot that automatically releases 
to provide 100% shut-off if pilot failure ever occurs. 





a 
se 
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trade literature 


15 Computer Brochures 


Two brochures are available from 
Remington Rand Inc. (When ordering 
copies use number preceding descrip- 
tion. ) 

(a) “Univac Service Routines” for 
use by programmers and designed to 
assist in the actual operation of the 
computer are briefly described in a new 
techniques - methods - applications bro- 
chure. 





Send for BULLETIN 183 


Your files should contain all available data 
on this very importont development. 





Analogue Computer built for The Ohio Fuel Gas Co., Columbus, Ohio, and operated by 
Columbia Gas Systems Service Corp., performs automatically according to nonlinear 
characteristics of pipelines 
current electrons circuits 





(b) “Break Through Your Cost Bar- 
rier” describes Remington Rand's com- 
puter for punched-card electronics, the 
Univac 120. 


Remington Rand Inc. 
ie 


16 Valve Bulletins 


Ohio Injector Co. has issued two new 
bulletins. (When ordering copies use 
letter preceding description. ) 

(a) Valves for positive control of 
LP gas with cutaway drawings and spe- 
cifications are described in Form 1002. 

(b) Lubricated plug valves (semi- 
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. Loads represented fully automatically by constant: 


many of your difficult 


pressure problems 


The McILROY FLUID 
NETWORK ANALYZER 


Gives Immediate, Accurate Data, Quickly Solves Many 
Difficult Pressure Problems in Distribution and Transmission 





Gas engineers will welcome the accurate data 
supplied automatically by the Analyzer, because 
with it they can decide with authority many 
baffling questions ... The Analyzer is adjustable 
for all operating conditions . . . represents with 
satisfactory engineering accuracy operation of 
gas pipelines according to the Spitzglass, Wey- 
mouth, Panhandle, and other gas-flow formulas 
at low, intermediate, or high pressure... Solu- 
tions given for both compressible and incom- 


pressible fluids. 





The STANDARD ELECTRIC TIME CO. 


125 Logan Street ° 
ELECTRIC CLOCK AND PROGRAM SYSTEMS « 


PRECISION TIMERS «¢ 
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Springfield 2, Massachusetts 


FIRE ALARM SYSTEMS « HOSPITAL SIGNAL SYSTEMS 
CHRONO-TACHOMETERS 









steel and sr: |) are d . 
1003. scribed in For, 


Ohio Inijecto: Co. 
© 
17 Valve-Principles Booklet 


Comic-book sequy 
Barksdale Valves 7 explain mt 
Seal valving principle in g new 
cation. The inside back Cover of «: 
book contains some cut-our 
models and a cross section he oat 
dramatizes the functioning of dant 
Seal principle. She 
Barksdale Valves 


18 Compressor Catalog 


A new 12-page catalog issued 
Roi division of W estinghouse Ay 
Brake Co. pictures all of the 40 mode, 
of portable-type compressors available 
The quick reference chart SHOWS the 
Capacities, engine types, and Mounting 
available. 

Le Roi Division 


19 Indicating Controller Bullet, 


A new 12-page bulletin (SA-13) 5 
sued by the Foxboro Co. describe i 
detail the company's new Modd 4A 
pneumatic indicating controller, Ty 
new proportioning mechanism js de 
grammed and explained and typi 
plications are shown. Separate 
are devoted to temperature and 
sure Measuring systems. 





Foxboro Co. 





20 Jet Syphon Brochure 


Steam and air jet syphons are & 
scribed in a bulletin published by 
Schutte & Koerting Co. The bullets 
discusses the application, construcim, 
operation, and performance of je» 
phons. Included are 17 tables on 
tion Capacities, steam consumption, ( 
eration pressures, and sizes and dime 
SiONs. 


Schutte & Koerting Co. 
# 


21 Trencher Booklet 


Engineering advantages of the a 
new Model 60 Everett trencher atea 
tained in a new booklet released} 
Earth Equipment Corp. Cartoon! 
drawings point out operational ba 
fits of the trenchers new design 
overall photos of the equipment #* 
tion are produced in the 
well as complete specifications. 

Earth Equipment Corp. 
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Furnaces, boilers, air conditioners —space, water and 
unit heaters! For every purpose, every purse — 
from one source. BRYANT, of course! 


be Mir. 


(AUTHORIZED BRYANT HOME COMFORT DEALER) 


Only “Mr. B’’—the Bryant Home Comfort Dealer—has all 8 of 
these selling assets to build his business BIG: 
1. A name customers know and want 
2. The most complete line of automatic 
heating, air conditioning, water heating 
. Quality equipment for every market 
. Exceptional distributor service 
. Professional sales training 
. Personalized selling tools for you 
. National advertising featuring you 
. Co-op “Mr. B” ads for local papers 
For bigger profits now, for a secure and prosperous future—see your 
Bryant Distributor. Ask him about Bryant’s big “Mr. B” action 
program, and how it can make sales and money for you! 


® 
AUTOMATIC HEATING 
AIR CONDITIONING 
WATER HEATING 














NEW (er) news 


12,000 and 20,000- Ib. 
Gar Wood Winches 





the only big winches 
with the lighter weight and 
better cooling advantage 
of all-aluminum housings 


Choice of standard or low mount, 
plus all these other cost-cutting, 
performance-improved features: 


® Fully-enclosed clutch to end 
sticking, rusting and freezing. 
Weather and dirt just can’t get in. 


@ Clutch and all other moving 
rts running in oil. Insures 
ong life, reduces servicing. 


@ Built-in rope clamp which gives 
better spooling, simplifies at- 
taching and changing ropes. 
Shrouded drum flange ends dan- 
ger of snagging. o U-bolts 
necessary. 


® Self-energizing safety brake 
which automatically stops and 
holds full-rated load. Brake is 
air-cooled and easily adjustable. 


@ Worm shaft that turns in self- 
contained ball-thrust bearings. 
No bearing adjustment is needed. 


@ Base angles which are extra rug- 
ged to take many times winch’s 
rated load. 


You can be sure, too, these new 
winches will be your “best buy.” 
Every part of them is quality-built 
and guaranteed by the world’s larg- 
est manufacturer of commercial and 
military winches. 


Gw.-Ww.4 


Mail coupon for all the facts. 


ae 





Gar Wood Industries, Inc. 
Main St., Wayne, Michigan ] 
Send free literature on: | 


l] Std. Mount | 
[] Low Mount | 


T) New 12,000-ib. Winch 
[) New 20,000-lb. Winch 
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Washington gas firms 
in merger talks 


Merger of the Seattle Gas Co. and 
the Washington Gas & Electric Co. 1s 
being discussed. A decision may be 
reached within about a month. 

“All phases are being studied,” said 
Walter S. Byrne, president of Seattle 
Gas, and E. A. Peyser, president of 
Washington Gas & Electric. 

“This matter is purely in the discus- 
sion stage Some definite word should 
be available by the end of April.” 

The two men said July next year is 
the target date for distribution of nat- 
ural gas in the Puget Sound area served 
by the two firms. 


ie, 


Montana utilities - 
rate case reheating 


Montana's supreme court was 
by two utility firms to reconsider ; 
recent decision that the State : 
general has the power to challen 
increases granted by the state PSC 

Mountain States Telephone and Tel. 
graph Co. and the Montana Power (» 
sought rehearings of two COMPanion 
cases that the high court ordered bac. 
to the Lewis & Clark County Distric 
Court for further trial on thei Merits 
State Attorney General Arnold H 0). 
sen brought both of the suits ip 20 
tempt to block telephone and Natural 
gas rate increases approved by the Py 








SHORT CUTS IN MATERIALS HANDLING: 10 


Southern Counties Gas Co., Los Angeles, uses this special fork-lift extension orm tor 
4000-Ib fork lift truck to unload drums of enamel, two at a time, from a box cor. It has 
also been used effectively for handling large valves, rectifiers, etc. The extension orm 
is constructed from standard shapes according to a design originated in the SoC ounties 
stores department and developed by company engineers in the construction ond distn- 
bution department. It is designed for 1500-Ib loads with a 3000-Ib full swivel hook ond 
grabs. According to the company, the attachment has paid for itself many times over 
because of the more rapid rate of car unloading and drum stacking. 


ee 








AGA materials handling subcommittee. 
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Range Top Burner Ignition 


-a tiny pilot at each burner 





SSR SERRE OF FG ae 








e Instant, positive ignition 
e Range top stays cool 
e Thrifty, trouble-free operation 





Here’s a wonderful new gas range feature that lends 
itself to effective demonstration for plus sales! The 
MICRO-LITE provides at each burner a tiny 

pilot flame smaller than the head of a paper match... 
a stable flame on the point of a small hollow needle. 
The instant gas starts to flow from the Center Simmer 
section ports, it is ignited by the MICRO-LITE 

pilot. There's no lag! Besides providing faster ignition, 
MICRO-LITE requires no more gas — and often less — 
than ordinary flash-tube types! 




















| HARPER-WYMAN COMPANY 
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for the two utilities. 

Montana Power contended in its re- 
hearing petition that the high court 
overlooked certain sections of state law 
in ruling that Olsen had the right to 
bring the case “solely on the authority 
of the decision” in the telephone case. 

The utility also questioned the va- 
lidity of references to other cases on 
the common law rights and duties of 
the attorney general because they in- 
volved questions of whether the attor- 
ney general has well-established com- 
mon law rights. 











action. 





No Stooping! 










New exclusive “Electric Braking” action 

Top-view reading. No stooping. 

Factory adjusted to your geographical location 
New high impact Styron plastic case virtually 
indestructible 

© Compact, convenient, non-voriable 

© Gueranteed to function regardless of ground cover 


FREE 15 DAY TRIAL -~. 








Word-of-mouth influence 
used in heating campaign 


The value of word-of-mouth com- 
munication is going to be tested by 
Consoiidated Edison Co. of New York 
this year in its residential gas house- 
heating campaign. 

Up until now, ConEd feels that gas 
sales for residential space heating have 
been impeded by widespread public 
misunderstanding as to the relative cost 
of gas in comparison with other fuels, 
particularly oil. 

“Our biggest job is to correct this 
impression,” stated C. M. Meytrott, as- 


“..no needle nervousness ...pinpoint accuracy. 


THE NEW AQUA 
VALVE BOX LOCATOR 


has our unqualified approval!” 





W. F. Becker, Chief Inspector 
The Ohio Fuel Gas Company 
Columbus, Ohio 


Quicker, Surer Locations Every Time 


The miraculous new Aqua Valve Box Locator 
makes obsolete all previous types. New design, 
perfected after two years of engineering research 
means absolute minimum of needle spinning 


The new Aqua Extra Conductor development 
makes failure practically impossible, and it is 
exclusive in the location instrument field! 


$99.50 


f.0.b. Cincinnati 
Your Name in 
Gold Free 


No Money! No Obligation! You be the judge. | 

AQUA SURVEY & INSTRUMENT CO. ! 

——<_==<= 2016 Worth Avenue Cincinnati 12, Ohio | 

. . Gentlemen: Please send me 
CTL this [] New Aqua Valve Box Locator for FREE 15 day professional trial, without obligation. 

[) Detailed literature on new Aqua Valve Box Locator. i 

Coupon , 

I: ko alain 2 nities ppeees 9996S OOOO SSSSSSSSDOOCOEOS SONOS COSCO OOSSEOCNRO* 
for FREE 
Trial or i a en. on ode nec gepebossesdeoneesene cosesocedesetoceces 
. Pt inttichenhent 

Literature 

GNU Voces << ZONE........ STATE. : 



















Making a movie to help sell residential gos 
househeating — This scene is from Conf d's 
new sound-color movie, “Hey, Charlie!” 





i) 


sistant vice president, at the preview 
of the 1955 heating campaign held re. , 
cently. “Until we succeed, it will be 
difficult for us in the sales departmen 
to sell gas in such an atmosphere of ( 
confusion.” 


Before setting up this year's pro. 
gram, ConEd reached the conclusion 
that the mass market, which it is try- 
ing to reach, breaks down into a sg. 
ries of groups, each exerting a tremen- . 
dous influence over its members. This 
group influence determines not only J 
what they do but what they buy. The I 
fate of a product in a group depends 
on the message carried by word-of- 
mouth among the members of the 
group. If a favorable impression can , 
be imposed on the communication sys- . 
tem, the sales among the group will k 
increase. 

ConEd will use leaders in the groups, ' 


who were determined last year by a 
canvass conducted by the company. 















Here, in ConEd’s film, Homeowner Peggy Cul- 
len show her friend how nice her basement 
looks since the old oil burner has given Wey | 
to trim, modern gas space and water | 
equipment and the entire area has been com 


verted into a playroom. 












GAS—May, 1955 























| JOHN WOOD Automatic 64S water heaters 


Si ESS TO OPERATE 
AND YOU CAN PROVE IT! 


it’s SAVINGS that make sales 


It’s here—ready to work for you! JOHN WOOD 
has a water heater story that’s a natural for sales! 
BY ACTUAL TEST, John Wood Water Heaters 
cost your customers less per gallon for hot water 
...make savings no other construction can 
match! That’s becausé the OF F-CENTER flue 
construction—developed and featured by JOHN 
WOOD—beats every known water heater con- 
struction for economy in test after test. 

That one fact gives you a real edge on all 
your competitors. Nobody has an economy story 
like yours when you feature JOHN WOOD. 
Nobody has the profit chances you get with the 











proved JOHN WOOD economy story! 

Here’s potent sales material—backed up by 
the hardest hitting program of promotion and 
advertising yet—all working for you and your 
bigger profits. 

Ask your JOHN WOOD representative for 
the full story. 
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Write for FREE Book “How Do You Judge 
a Water Heater” —Today! 


BEATS the rest 
by EVERY test 


HN Woop gives you more to build sales — 


“> COMPLETE LINE of sizes and styles, vertical and table top models 
— > A PRICE FOR EVERY BUDGET 
“> THE ONLY WATER HEATER OFFICIALLY SELECTED BY Mrs. America 


_ ~ 
_[=5 «=P FULL PROMOTIONAL HELPS to build your sales 












PASC Tea LL 
FRIES ae 


a 






QCEE REO 
ae ’ if. 


oo rd 


























y 


JOHN Woop COMPANY 


HEATER AND TANK DIVISION 


@elabialelsteta tae Pennsylvania relale @aliaeiets tiftare 


Sonn, Finest glass-lined 


JOHN © , 
Woop or galvanized 


Vag 
water heater anywhere | 
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(he word-of-mouth communication 
has made gas sales for new homes in 
Westchester so acceptable that three 


out of four new homes are gas heated. 


[In Queens the same communication 


network has worked against gas so that 
the company gets far fewer new gas- 
heated homes. 


Another important factor in the 


group is the community leader's in- 
fluence. Now that ConEd has this basic 
leadership idea (in addition to evi 
dence that it works ) , the question arose 
as to how to get the leader and her 





friends to listen to the gas house-heat- 
ing pitch in her home. 

To do this the company has produced 
a sound color movie designed to sell 
gas space heating in an entertaining 
manner. A specially selected and trained 
group of ConEd girls will call on each 
of the leaders for the purpose of setting 
up an afternoon tea party to which the 
neighborhood leader will invite her 
friends and neighbors and at which the 
movie will be featured. Preliminary 
field testing has proved to the company 
that the plan will work. 

ConEd believes that the movie, bet- 
ter than any other form of sales pres- 
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entation, will hold che attention of 
gZroup and, because of the viewer’ me 
mal concentration on a movie aor 
leave no doubr thar gas js the ae will 
with many advantay es that COSts a 
In addition, ConEd is putting ; 
the field more than JU busiealt = 
resentatives to sell jobs for the isso 
Ing plumber'’s ACCOUNT at a price a 
will give him a _ profit. Newspa 
television, and radio will be Me 
Westchester in addition to billboarde 


and car cards. 


Oregon bill would require 
certificate of convenience 


_ A bill to require a new gas of pipe. 
line company coming into a territory 
tO get a certificate of convenience and 
necessity from the state public utilities 
commissioner has been given final pas- 
sage by the Oregon Legislature and sent 
to the governor tor signature. 

The measure stems from prospective 
piping of natural gas into Oregon, ac. 
cording tO Rep. George Layman of 
Newberg and chairman of the House 
judiciary committee, who said it was 
needed to keep an importing company 
from “skimming the cream” of the 
business by unregulated selling to large 
industrial plants. 

At an earlier hearing before the Sen. 
ate commerce and utilities committee. 
Francis Hill, representing the Portland 
Gas and Coke Co., said his firm wanted 
to be able w reduce its residential and 
small commercial rates when it got nat- 
ural gas within the next year or two, 
by taking advantage of the opportunity 
to sell interruptible loads to industrial 
consumers. 

Portland's vice president, Wesley A. 
Cook, said the bill would not prohibit 
a new company from serving an area 
currently not supplied with gas. It 
would only restrict the right of a com- 
pany to move into an area already be- 
ing served. 


Gas companies backing 
kitchen modernization 





Utility companies representing 7)% 
of the nation's gas meters currently 
have 280 New Freedom gas kitchen and 
laundry displays on their main sales 
floors or at their branch offices. 

The trend toward expanded kitchen 
and laundry programs by gas companies 
was emphasized in a survey made fe- 
cently by the New Freedom Kitchen & 
Laundry Bureau of the AGA. 

Modernization of existing displays t 
highlight built-in gas units was stre 
by a majority of companies participa 
ing in the survey. 

Although AG A's kitchen program 
was inaugurated in 1944, the compa 
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pt pace wi liance in- 

we have kept pace with app 
ation with up-to-date displays. The 
majority of re utilities’ displays, ac- 


cording to the survey, are only a year 
old, or less. Only three of the compa- 
nies replying had displays older than 
five years. | | 
Kitchen planning services are being 
offered on the sales floors of 42% of 
the companies replying to the survey. 
Sixty-seven of the companies are COOp- 
erating with cabinet dealers in offering 
customers a kitchen planning service, 
while 65¢4 work with cabinet manu- 
facturers in selling to the builder field. 
At the same time, 60% of the compa- 
nies work with local dealers in exchang- 
ing kitchen and appliance sales leads. 


Underground storage plans 
made by Pennsylvania 


Plans to use depleted Pennsylvania 
natural gas fields as underground store- 
houses for surplus gas from the South- 
west have been announced by Governor 
Leader. 

To effectuate it, he appointed Dr. 
John C. Calhoun Jr., professor of pe- 
troleum and natural gas of the Penn- 
sylvania State University, to the staff 
of the state department of forests and 
waters. 

Pointing out that the plan would in- 
sure continued revenue from leases and 
royalties, Governor Leader said the plan 
involves using abandoned wells to store 
gas piped in from Texas and other states 
during the summer slack season and 
then piping it out during peak demands 
of the winter for use in the northeast- 
ern section of the country. 

The plan also involves creating a new 
bureau in the department that will be 
headed by two paid specialists, a geolo- 
gist and a natural gas expert, neither 
of which have been chosen. 


Objections raised to plan 
for Minnesota commission 


Strong opposition has been ex- 
pressed by the Minnesota Railroad and 
Warehouse Commission against Gov- 
ernor Freeman's proposal to strip the 
agency of much of its power and to 
make members appointive instead of 
elective. 

‘It is our judgment,” objected the 
commissioners, “that the interest of the 
public can be served best by having the 
commissioners elected by the voters and 
responsible to them.” 

Governor Freeman recommended 
that the Legislature abolish the com- 
mission as an elective agency and place 
its rate-making functions in a new 
three-member state public utilities com- 
mission appointed by the governor. 


GAS—May, 1955 


POWER DIGGER* 


FRONT END LOADER 
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How a Sherman Power Digger 
Does More Work in Less Time 
with No Standby Equipment 


Nearly every department in the city of Hopkins, Minnesota, finds 
a use for this versatile Sherman Power Digger. 

The Water Department uses the machine when cutting off 
discontinued service lines at the main. They dig a hole in the 
street (usually blacktop) 3’ wide by 6’ long by 8’ deep. The hole 
must be plumbwalled for minimum replacement of paving. This 
Operation used to tie up a truck all day, an air compressor half a 
day, and two men with hand tools, a full day. 

Using a Sherman Power Digger, they now do ¢hree such jobs 
in one day, with only one man on the digger, no truck, and no 
compressor, — or concrete pavement. The job goes faster 
because they can dig the hole, shut off the line, and backfill before 
the walls begin to cave. Local soil conditions formerly required 
cribbing many of these excavations. 

If your work involves the construction or maintenance of 
underground facilities, you will profit with a Sherman Power 
Digger. It's compact, fast, and flexible, with low initial cost and 
amazing economy of operation. Write today for full details, 
without obligation. Ask for Bulletin No. 412. 
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SHERMAN 


“DESIGNED. ENGINEERED AND MANUFACTURED JOINTLY BY SHERMAN PRODUCTS, INC.. ROTAL OAK, MICHIGAN. WAIN-80T 
CORPORATION, HUBBARDSTON, MASS. PATENT WO. 1, 36).05) OTHER PATENTS PENDING. (©) SHERMAN PRODUCTS, INC. 1905 
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Pittsburgh firms boost 
built-in gas ranges 


Along with springtime flowers, the 
natural gas companies serving the 
Greater Pittsburgh area—Equitable Gas 
Co., the Manufacturers Light and Heat 
Co., and the Peoples Natural Gas Co.— 
have blossomed out with a tremendous 
three-way bonus plan to boost sales of 
built-in gas ranges. 

At a dinner-display gathering at 
Pittsburgh's Hotel Webster Hall, the 


promotional campaign was outlined to 
218 authorized manufacturers, distribu- 
tors, and dealers of kitchen cabinets. 

E. W. Wesland, manager of built-in 
range sales for Caloric Range Corp., 
spoke for the built-in gas range manu- 
facturers on the topic of old home mod- 
ernization through the advantages of 
built-in gas ranges; and Edward Stev- 
enson, field coordinator of Peoples Nat- 
ural, presented the campaign details. 

The plan, as explained by Mr. Stev- 
enson, is a threefold bonus plan in ac- 
tual money, with a fourth built-in 
bonus being a powerful promotional 
advertising campaign. 
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“Carboseal’’ is a registered trade-mark of ( 





leakage due to dried-out fiber packing. 






meet George Briggmann* 


_.a member of CARBIDE’s CARBOSEAL Anti-Leak staff —with a 
yas crew and a camera crew, shooting scenes for the movie ““CARBOSEAL 
Anti-Leak Stops Gas-Main Leakage.” In 15 minutes, this film shows you 


the ease, economy, and effectiveness of CARBOSEAL Anti-Leak in stopping 


There's a lot of George's valuable experience in this 16 mm. color-sound 


film. And we'll be glad to lend it to you—just write to: 


Carbide and Carbon Chemicals Compan 


on Talks pide nd 3 Corben Corporation 





‘nion Carbide and Carbon Corporation. 





The tourch 


. « bd, the fo . 
advertising cam) Promotional 


ign, w ili 
major publicity im: lia in rs ian 
area. Full-page ads in the three 
politan Pittsburg: newspapers aL 
followed by five-column ads: mo a 
200 announcements will] be — 
two of Pittsburgh's popular oie 
shows; and commercials will ap ee 
television for the entire cam A hey 
riod. ne 
As a specific illustration of the val 

of promoting and publicizing the built. 
in gas ranges, Mr. Wesland made aon 
of recent sales resulting from manila 
tion of the ranges in model homes 
the Pittsburgh area. Builders and a 
pective buyers of new homes bon 
impressed enough to warrant the instal. 
lation of built-in gas ranges in man of 
the new homes constructed in the Pits 
burgh area. | 


SEC survey shows 4% gain 
in 1955 utility outlays 


New plant and equipment outlays 
this year are expected to total approxi. 
mately $27 billion, slightly above 1954 
expenditures, according to the annual 
survey of business anticipations cop. 
ducted in February and early March by 
the SEC. Capital expenditures are ex. 
pected to turn up in the second quar- 
ter of this year, ending a decline that 
began in late 1953. 

Investment programs of public util} 
ties and commercial companies (ip 
cluding communications) show the 
greatest strength in 1955, with sched 
uled increases of 4% and 7% respec 
tively. 

Public utilities are expected to spend 
$4,384,000. The 4% rise indicated & 
attributable entirely to a sharp increase 
now planned by gas companies, in large 
part for new pipeline construction 
Electric utilities anticipate maintenance 
of last year's rate. 








AGA sees 1.4 billion 
expenditures in 1955 


The nation’s gas utility and pipeline 
industry spent $1.1 billion during 1954 
for construction of new facilities 
expansion of present plant. The | 
try anticipates the expenditure of an 
additional $1.4 billion during 1955, ti 
American Gas Association estimates, 

Although falling short by $87 mil 
lion of an estimate made by the AGA 
Bureau of Statistics early last year, ie 
expenditure for 1954 marks the 
successive year that $1 billion or mom 
has been spent on construction Of §& 
facilities. Some new pipeline projecs 
anticipated for 1954 were 
until 1955. 
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@ The Type 843 Baso Valve provides safe lighting, com- 
plete shut-off of gas, and built-in. plug valve for all small gas appliances 
with capacity of 60,000 Btu./hr. or less: Well Heaters © Room Heaters 
© Deep Fat Fryers © Coffee Urns © Griddles 


In an overall length of less than 3%"’, this straight-through Baso 
valve offers plug valve control of main burner and pilot burner gas, 
safe lighting, and complete shut-off of all gas if the pilot burner should 
be extinguished. Its small, compact size brings all the control features 
of its larger brothers to the small capacity appliance where limited 
space may be a controlling factor in the selection of an 
automatic pilot valve. 


The cocky, red plastic handle turns through only 180° 
from the Pilot to the Off position. The multiple cross drill- 
ing of the plug valve control both main and pilot burner 
gas. Resetting of the valve can be accomplished only when 
the handle is at the Pilot position and when gas can reach 
only the pilot burner. A built-in pilot adjustment feature 
allows quick and easy adjustment of pilot burner gas. 
Inlet and outlet are %"’ female pipe threads and pilot 
opening “°' compression coupling. The electromagnet 
hood and reset assembly is replaceable in the field. 


The price? Just what you're looking for—small, like 
the valve. Write... 


MILWAUKEE GAS SPECIALTY CO., Dept. SC-5, Milwaukee 1, Wis. 
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mews © Continued ana to the East North Central region. 

Gas industry constduction expendi- 
tures have increased more than 10-fold 
since the pre-war years. Such expendi- 
tures have risen from an average of 
$799 million in the five immediate 
post-war years following 1945. In each 
of the years since 1950, the nation’s 
gas facilities have been increased by the 
expenditure of $1 billion a year or 


Anticipated expenditure of $1.4 bil- 
lion this year marks 1955 as the sec- 
ond largest construction year in dollar 
magnitude in history. In 1951, a total 
of $1.46 billion was spent. The new 
estimate for 1955 is about one-quarter 
billion dollars higher than was esti- 
mated a year ago for the current year. 


The increase reflects among other porj- oe 

ects, the start of two new pipelines hav- Industry estimates for 1954 and 1955 
ing a total cost of $290 million: the were derived from expansion of re- 
$160 million linking the San Juan ba- sponses provided by reporting compa- 
sin to markets in the Pacific Northwest nies. Tabulated construction expendi- 
and the $130 million line from Louisi- tures for gas utility and pipeline con- 
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FOR THE FAST, 
EASY AND 
ECONOMICAL 
COATING OF FIELD 
JOINTS, GAS SERVICE 
FITTINGS AND 
MECHANICAL 
COUPLINGS 






PROTECTO WRAP is a hot applied protective 
coating in roll form for field joints on mill or 
yardcoated pipe, fittings, couplings and other 
metal surfaces exposed to above and below ground 
corrosion. 

PROTECTO WRAP consists of a plasticized 
coal tar or asphalt enamel, of the types used for 
pipeline coating, saturated into a glass fabric that 
acts as a carrier and reinforcement for the enamel. 
PROTECTO WRAP is interwoven with a paper 
separator that insures even distribution of the 
coating as well as easy unwinding, regardless of 
temperature. The material is used to coat mteal 
surfaces where the quality of hot applied rein- 
forced bituminous coating is desired. 

PROTECTO WRAP is available in 2, 4 and 6 
inch widths, fifty feet in length; and in 18 and 
24 inch widths, 30 feet in length. 

Our sales representatives are available to demonstrate this 
material and method. Address your orders or inquiries to 


our nearest sales office or to 2255 South Delaware Street, 
Denver, Colorado. 


1406 JEFFERSON AVENUE, HOUSTON, TEXAS 

212 PRUDENTIAL BUILDING, PASADENA, CALIFORNIA 
1527 EAST 4th PLACE, TULSA, OKLAHOMA 

P. O. BOX 33, KENILWORTH, NEW JERSEY 

ROOM 800, 20 E. JACKSON BLVD., CHICAGO, ILLINOIS 
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PROTECTO WRAP COMPANY 
DENVER, COLORADO 
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Texas A&I announ 
annual short comm 10th 


The lOth annual! short Course IN pay 
technology to be held ar Texas A 
College under sponsorship of the tol 
ern Gas Association will be held ] 
l-5 at Kingsville, Texas. accordion « 
Dr. Frank H. Dotterweich, diccuell 
the college's division of engineering 

The course is divided into two Darts 
—one concerned with gas Productiog 
and conditioning, the other with trans 
mission. Enrollment is held to 150 per. 
sons. 

R. C. Granberry, petroleum engineer 
at Humble Oil & Refining Co, is Chair. 
man of the production and conditiop. 
ing section. H. F. Steen, vice presiden 
and general manager of El Paso Ng. 
ural Gas Co., is program chairman fo 
the transmission section. 


Saskatoon gas system to 
be expanded this year 


The Saskatchewan Power Corp, will 
extend its Saskatoon natural gas system 
this year to serve the city of Prince Al 
bert and a number of smaller comm. 
nities in the northern part of the prov. 
ince. Work is expected to commenc 
this spring. 

Two phases are involved. In one case, 
the company will build a 14-in. pipe 
line from the Coleville gas field to Big- 
gar and Saskatoon; in the second phase, 
work will start simultaneously to build 
another pipeline from Saskatoon » 
Prince Albert via Dana, Wakaw and 
Cudworth. 

The 115-mile pipeline from Cole 
ville to Biggar and Saskatoon would 
probably be a 14-in. pipe, and will be 
designed to eventually serve a number 
of communities en route. 

This section of the pipeline will holt 
special significance for the city of Sw 
katoon, as it will not only open a new 
market for gas in the area southwes 
of the city, but will also serve as a loop 
to supplement the original pipeline 
build from Brock to Saskatoon in 1954 
With this double line entering the city, 
customers in Saskatoon will have # 
most complete security with respect @ 
continuity of gas supplies. 

A 12-in. pipeline is to be build from 
Saskatoon to Dana, to provide for fu 
ture eastward extensions and a 10m 
one from that point northward. 
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, les level seen for 
Hig water hecters and dryers 


Sales of automati. gas water heaters 
during 1955 cou! 1 reach a level of 2.85 

‘Hi ‘ts. under optimum condi- 
million units, 
rons of product design and sales pro- 
motion activities ind with economic 
conditions remaining at 1954 levels. 
Porential sales of million units are 
indicated in the five years ending in 
1959, according to studies by the Amer- 
ican Gas Associacion If automatic gas 
water heaters maintain only the present 
degree of consumer acceptance, a nd 
business conditions remain unchanged, 
sales during 195° should aggregate 2. 35 
million units, and a coral of 12.8 mil- 
lion units will be sold during the 1955- 
1959 period. | | 

Total potential sales of automatic gas 
dothes dryers during 1955 are estimated 
x 300,000 units, with the maximum of 
sales promotion effort and product de- 
sign. Gas incinerator sales could total 
140.000 units under these conditions if 
1954 economic levels prevail. For the 
1955-1959 period potential sales of au- 
tomatic gas clothes dryers are estimated 
to be 2.2 million units, while sales of 
gas incinerators could rise to 1.2 mil- 
lion units. 

If consumer acceptance should con- 
tinue at present levels and business 
conditions remain unchanged, sales of 
gas clothes dryers and gas incinerators 
during 1955 should amount to 250,000 
units and 110.000 units respectively. 
The corresponding totals for the five- 
year period would be 1.65 million gas 
dothes dryers and 700,000 gas incin- 
erators, at present promotional and eco- 
nomic levels. 


Utilities commission 
opposed in lowa 


Members of the Fort Dodge (Iowa) 
city council are Opposing a bill in the 
lowa house of representatives to estab- 
lish a state public utilities commission. 

The house bill calls for creation of 
a utility commission of three members, 
appointed by the governor. The com- 
mission would have jurisdiction over 
the rates charged by privately owned 
electric and gas utilities. 

The Fort Dodge council protests that 
the bill would allow utilities “to im- 
pose automatic increases in rates with- 
out the approval of the commission or 
without affording an examination of 
the company’s earnings.” Also, that a 
section of the bill “imposes on the con- 
sumer a duty to sue for any rebates that 
may be coming to him as a result of 
final rate determinations.” 

The council's statement objects to 
using present fair value in determin- 
ing the basic value of a plant for rate- 
making purposes.” 
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Saves 6 men, 4 tampers, 2 compressors and 
small dozer with one-man-operated "80-W” 


VAN DOREN BROTHERS of Rich- 
mond, Virginia recently backfilled 
and compacted approximately two 
miles of trench, 2 feet wide and 4 
feet deep, for a 6-inch gas line with 
just one man and one machine, a 
Cleveland “80-W” backfiller. 


Before the Van Dorens purchased 
their “80-W” they used 7 men, a 
rubber-tired dozer, 2 compressors 
and 4 air-driven tampers for back- 
filling and compacting on jobs of 
similar size and type. The one-man- 
operated “80-W” did the complete 
job in less time than the 7-man crew 
formerly required on comparable 
jobs. “It’s a great time saver,” was 
F. M. Van Doren’s comment on 
its performance. 

On a previous job their Cleveland 
backfiller had saved them consider- 
able time and money on a 12-inch 
water line trench, averaging approx- 


imately 6 feet deep, by its unique 
ability to backfill spoil deposited on 
a down slope on the far side of the 
trench, while simultaneously tamp- 
ing it to the state of Virginia’s rigid 
compaction specifications. 


The “80-W” also does an outstand- 
ing job of side-crane work, lays 
pipe, pulls crossings, sets hydrants 
and valves, pulls sheathing, loads 
and unloads pipe, etc. Despite its 
ability to perform all these opera- 
tions —and do an outstanding job 
on each of them—the “80-W” is 
easy to operate. The Van Dorens’ 
operator learned to operate it with 
high efficiency after only two days 
training on the job. 


Investigate this remarkable time, 
labor and machinery saving tool 
now—so that you, too, can realize its 
ourstanding benefits on your next job. 


See your local distributor for the full Cleveland story or write direct to: 


THE CLEVELAND TRENCHER COMPANY « 20100 St. Clair Ave., Cleveland 17, Ohio 
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are the Gulf Research & Development 

GAS mews notes Co. grant in petroleum and natural gas 
engineering, the Continental Oil Co. 

grant in petroleum engineering, the 

Omaha's mayor has appointed a 15- Stanolind Oil & Gas fellowship in pe- 


man committee to study Northern Nat- troleum engineering. 

ural Gas Co.'s offer to purchase the gas 

facilities of the Metropolitan Utilities According to Public Service Electric 

District of Omaha. & Gas Co., Newark, a bill has been in- 

troduced in the New Jersey legislature 

Four fellowships for graduate stu- to put a ceiling of 742% on gross re- 

dents in the Department of Petroleum ceipts taxes paid by electric, gas and 

and Natural Gas Engineering have been sewerage companies in the state. 

announced by the College of Mineral 

Industries, Pennsylvania State College, Binghamton (N. Y.) Gas Works has 

University Park, Pa. The fellowships renewed a request to be allowed to vary 


BETTER 


When it comes to the diaphragm data in your meter 
service records, you'll see better over-all accuracy and 
longer service life with Lancaster Groove Type Metal 
Rim Diaphragms in your meters. 


From the groove type design which assures equal 
leather at both “in” and “‘out” stroke extremes . . . to the 
fine specially processed leather itself, Lancaster has the 
edge in practical engineering, quality materials and pre- 
cision workmanship. 


Send for a sample and see for yourself 


METER PARTS CO. 












itS Fates (Oo Correspond with ¢ | 
the cost of gas from suppliers The in 
peal for the ¢ scalator Provision 


been addressed (tO the Public 
commission va 




























































Souther» lndiana Gas & Elect . 
has made applic ation to the public, - 
ice COMMissiON Of Indiana for aie 
ity tO issue 2500 additional Ras § : 
heating permits These sdditiond 2 
stallations will increase the pro 7 
Of gas heating customers to a 
mately 67% of the company's wa 
99,000 gas customers. The com a 
new underground gas storage field we 
of Evansville, has been in active 7 
eration during the present winter and 
has enabled the company to meet and 


supply a new peak 24-hour delivery of 
52,830,000 cu fi a" 


Grange Chemicals Lid., a new COm.- 
pany for the manufacture of detergen 
Alkane, has been formed by Oronit 
Chemical Co. of San Francisco and Brie 
ish Petroleum Chemicals Ltd. of Lop. 
don. The new company will commence 
operations on completion of its plant 
now under construction at Grange 
mouth, England | 


Consumers’ Gas Co. has started coo. 
struction on a $380,000 pipeline w 
carry natural gas to Brampton, as par 
of an expansion program that will se 
gas lines brought within a half-mile of 
any prospective housing or industria 
development in metropolitan Toronte 


Completion of an agreement unde 
which Twin Coach Co. will purchas 
all of the outstanding stock of Dave 
Compressor Co. has been announced 
The Davey Compressor Co. will coo 
tinue to operate with present person 
nel and management as a wholly owned 
subsidiary of Twin Coach Co, 


A four-year, tuition-paid scholarsby 
to study electrical or mechanical eng: 
neering at Carnegie Institute of Ted 
nology is being offered by the Rober: 
shaw Research Center, Robertshaw-Fu- 
ton Controls Co. 

The scholarship, which has an et 
mated value of $2820 plus a $100 cs 
prize for the winner, will be awarde: 
to an outstanding high school seni 
from Westmoreland county, Pa. 


As part of the special celebration 
marking the installation of the 200, 
000th meter on its lines, Alabama Ge 
Co. installed a specially built gold plate 
meter supplied for the occasion © 
American Meter Co., at the home @ 
Mr. and Mrs. Gordon Sharpless of A 
niston. The Sharpless family were 
awarded their choice of any major # 
appliance to mark the occasion. 
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[Fas) current reading 


INTER-IN DUSTRY INVESTIGA- 


SEN TIAL CHARACTERIS- 
aN D PROPER INSTALLA- 
TION METHODS FOR PROTEC- 
TIVE DEVICES FOR DOMESTIC 
STORAGE-1YPE WATER HEAT- 
ERS REGARDLESS OF T HE EN- 
ERGY USED FOR HEATING—1 his 
second and final publication on Domes- 
tic Gas Research Project DGR-5-WH 
resents briefly the findings of this in- 
vestigation and the recommendations 
of the inter-industry coordinating com- 
mittee. 

Sections of the report are devoted to 
thorough discussion of the conditions 
that may create the need for relief de- 
vices, the types of controls required to 
prevent potential hazards, and proper 
methods of applying such devices. Prop- 
erties of control devices are carefully 
examined to establish minimum per- 
formance characteristics necessary to in- 
sure proper protection being given by 
these devices. In addition, the possible 
effect of various environmental condi- 
tions upon the operating characteristics 
of relief devices is also considered. 

Project DGR-5-WH was sponsored 
as a PAR plan activity of the AGA 
committee on domestic gas research. 

Copies of the report may be obtained 
for $1 each from the AGA Laborato- 


ries. 


MOST CRITICAL INDUSTRIAL OP. 
ERATIONS AND APPLICATIONS 
WHERE UNINTERRUPTED GAS 
SERVICE IS ESSENTIAL TO THE 
TECHNOLOGY OF THE PROCESS 
—Information Letter No. 68 of the 
AGA industrial and commercial gas 
gas section was prepared in an attempt 
(0 protect Certain existing industrial 
gas loads and potential gas loads that 
are being placed in an unfavorable com- 
petitive position by gas service inter- 
ruptions. 


FIFTY YEARS ON TRACKS —This 
book, which tells the story of the track- 
type tractor, relates what led to the 
crawlers conception 50 years and the 
work it has done since then. The 104- 
page, hardbound book was written and 
published by Caterpillar Tractor Co. 


Instead of a page-to-page unbroken 
story, the book is a series of separate, 
chronological essays. Perhaps the most 
unusual feature of the book is its photo- 
graphs, most of which were selected 
from Caterpillar's photo files. Some of 
them are more than 60 years old. 

For additional information about the 
book, which sells for $1.25 per copy, 
write Caterpillar Tractor Co., San Le- 
andro, Calif. 
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Completely NEW ... for Gas Utilities 


Metor Tustallation 
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@ Morrison's new gas utility Service 
Bodies and Accessories give your trucks 
a clean, neat appearance . . . provide 
maximum safety for crew and equipment 
... feature a compact design with 
more useable carrying space and 
a time-saving accessibility to tools, 


parts and supplies. 


With models to fit 40 different 4 -%-1 
and 1'4-ton, single or dual wheel chassis 
... 18 possible compartment arrangements 
.. completely weatherproof compartments 
...and more than 20 other new design and 
construction features, Morrison Service 
Bodies are engineered and built to specific 
requirements of gas utilities, according to 
their recommended specifications. 


Morrison Service Bodies and Accessories 
can completely equip any truck for any job. 
For meter installation and service there are 
Meter Trays for both horizontal and vertical 











compartments. They are equipped with nec. 
essary padding and hold-down straps which 
clamp the meter securely in place without 
sacrificing easy access for loading and 
unloading. Other available optional equip 
ment includes material trays, pipe racks, for. 
ward pipe rest, rear mounted pipe vise 
bracket and rear bumper step. 


In all phases of gas service work, Morrison 
Service Bodies and Accessories can help you 
promote crew efficiency and cut operating 
costs. Complete information on the entire 
line is available on request. 


For Better Service and Greater Utility . . . Specify 





Movuson 





cervice bodies 


MORRISON STEEL PRODUCTS, INC. « 696 Amherst St. « Buffalo 7, N.Y. 


Morrison Service Body Division 







































SGA convention to attract 
2000 to New Orleans 


Two thousand delegates are expected 
to register for the 47th annual conven- 
tion of the Southern Gas Association 
when it gets under way May 16-18 at 
the Roosevelt and Jung hotels in New 
Orleans. 

Section meetings and subject matter 
will include: Accounting (Jung ho- 
tel): “Some Current Economic Symp- 
toms,” Robert W. zlsasser; “Should We 
Read Annually, Bill Monthly?” W. D. 
Sweetman, Peoples Gas Light & Coke 
Co.; “Getting Down to Basics in Util- 
ity Credit Policy,” H. S. Hahn, Ohio 
Fuel Gas Co.; “Untraveled Avenues for 
Depreciation and Obsolescence,’ W. F. 
Loflin; “Significant Changes in the 
1954 Revenue Code,” David G. Wur- 
reschke. 

Accident prevention ( Jung hotel )— 
“What a Safety Program Does For a 
Company,” William Grant Jr., Humble 
Oil & Refining Co.; “Partners in Saf- 
ety,” W. G. Power, General Motors; 
“Human Factors in Safety,’ Dr. J. L. 
Rosenstein. 

Distribution (Jung hotel)—'The 
ASA B-31, Section 8, Transmission and 
Distribution Piping Code,” Fred A. 
Hough, Bechtel Corp. (a joint meet- 
ing with the transmission section); 
“Reduction of Unaccounted- For Gas 
in Distribution Systems,” a symposium, 
“Experience with Use of Plastic Pipe,” 
a panel discussion. 

Transmission ( Jung hotel )—"‘Is Oil 
Gas Competitive With Natural Gas?” 
A. D. Harrison, Brooklyn Union Gas 
Co.; “Natural Gas Transmission,’ an 
information panel. 

Sales section (Roosevelt hotel )— 
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Participating in the NEGA operating panel discussion were, from left: Michael Anuskiewicz Jr., 
Brooklyn Union Gas Co.; Cloude S$. Hazel, Philadelphia Gas Works; Edgar C. Rhodes, New Bri- 
tain Gas Light Co. (chairman); Charles E. Utermohle Jr., Consolidated Gas Electric Light & 
Power Co. of Baltimore; Edward F. Kennedy, New England Electric System Gos Division; and 
John L. Turnan, Worcester Gas Light Co. 
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“More Miles Per Dollar,’ H. Vinton 
Potter, AGA; “Servel's Plans for 1955,” 
Duncan Cameron Menzies, Servel Inc.; 
“Progress in Gas Air-Conditioning,’ 
Sheldon Coleman, The Coleman Co.; 
“Salesmen—The Quick and the Dead,” 
Howard D. Valentine, Peoples Gas 
Light & Coke Co.; “Built-In Cooking 
and Clothes Drying Units,” a panel dis- 
cussion. An industrial sales roundtable 
will also be held. 

Employee relations ( Roosevelt ho- 
tel)—"“Do Your Greybeards Want 
Pre-Retirement Counseling?” Dwight 
S. Sargent, Consolidated Edison Co. of 
New York: “Human Factors in Em- 
ployee Relations,’ Dr. J. L. Rosenstein; 
“What Is Worrying Company Presi- 
dents?” Guy Arthur Jr.; “Middle Man- 
agement Must Learn to Manage,’ Dr. 
George D. Heaton. 


Producers, utilities targets of 
blasts from NEGA speakers 


Some highly critical estimates of the 
current position of the gas industry in 
the sales world were made for the edi- 
fication of the 750 delegates who at- 
tended the New England Gas Associa- 
tion's 1955 annual business conference 
at the Hotel Statler in Boston March 
24-25. 

Time and again the attention of the 
delegates was drawn to various short- 
comings in the job that is now being 
done. Virtually all the speakers, either 
directly or by implication, analyzed the 
situation as somewhat less than bright. 

“The ten Test Cities have done a 


sales job—now ‘go and do likewise, ” 


admonished T. T. Arden, GAMA presi- 
dent. Mr. Arden expressed his concern 
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“How many of vo 
any OF you have embraced 


this program? Frankly . . , ip 200 
a el 

~ | © les Of utility after 
utility with little more than a 

Passin 

thought. ... A treme ndously better ob 
in appliance mer handising my 
done if the interests of all of - 
‘ US in the 
industry are to be served.” 

While admitting that the appliance 
manufacturers had tallen down in many 
instances when called upon for local 
support of GID, Mr. Arden cited earn- 
ings data that proved that the unre py. 
lated gas appliance business is currently 
earning less than the regulated utility 
business. “Extra dollars for promotion 
research, development, Product im. 
provement, etc. ( have ) just got to come 
out of earnings,” he declared. 

~The security of the New England 
gas industry in the next few years de. 
pends upon our ability to sell gas in 
heretofore unknown quantities,” said 
President Roy E. Wright of NEGA 
Service Corp., Cambridge, Mass, 

"Where else can we obtain the rev. 
enues to meet the ever-increasing costs 
of doing business in this inflationary 
era? Where else will many companies 
obtain the money to pay the demand 
charges on the gas contracted to buy 
in the next few years?” 

Mr. Wright did not hesitate to lay 
the blame for the area's present pre- 
dicament in the laps of the pipeline 
companies and producers. Said he: 

“Many five-year forecasts were set up 
at a time when we anticipated a lower 
purchase price of natural gas, which 
would have made possible lower rates 
to the consumer. Today the purchase 
price of natural gas is higher than had 
been anticipated and our consumer 
rates have not been lowered to the point 
we at first thought they would go. 

“In many places the gas rates are 
higher than competitive fuel prices. A 
market that could have been ours for 
the asking has been lost. The gas m- 
dustry has missed an opportunity that 
will probably never come again in your 
lifetime or mine. The gas industry has 
missed the boat in New England, but 
I hasten to add that it was not the fault 
of the distributing local gas companies. 
They were just as helpless as the con- 
sumer public. 

“The magic name of ‘natural gas, 
which our competitors had feared—to 
which our customers looked forward in 
anticipation—which was to be the ve- 
hicle through which we were to open 
up a vast new market—which was (0 
be the salvation of the New England 
gas industry—has disappeared. Its value 
to the public has been lost. Our magic 


‘Cinderella’ has vanished. 
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New officers of the New England Gas Asso- 
ciation are (front row, | to r): Harold E. Ayer, 
Lynn Gas & Electric Co., incoming president; 
Roy E. Wright, NEGEA Service Corp., retiring 
president; Fred H. Faulstich, Springfield Gas 
Light Co., Ist vice president. Back row, | to r: 
Clark Belden, NEGA managing director; Ed- 
gor C. Rhodes, New Britain Gas Light Co., 
Ind vice president; Otto Price, Boston Con- 
solidated Gas Co., treasurer; and H. Coleman 
Moore Jr., NEGEA Service Corp., treasurer. 





“If the producers and transmission 
companies want and expect the support 
of the gas industry, they had better start 
to think in terms of the gas industry 
and not alone in terms of their segment 
of the industry. Whether we, or they, 
like it or not, the facts are that our 
problems are their problems, and their 
problems are our problems. Coopera- 
tion is a two-way word. The facts are 
that any increase in the price of natural 
gas in New England resulting in in- 
creases in gas rates to the consumer 
would perilously affect our competitive 
fuel position. It might be the cause of 
losing a market that we have struggled 
valiantly to obtain at great expense. If 
this should happen, it not only would 
affect the financial stability of the dis- 
tributing companies but would likewise 
affect the transmission and producing 
companies. It would force the distribu- 
ting companies to turn to other sources 
of supply, as was recently so ably 
pointed out by our past president, Hall 
M. Henry, in his addresses before the 
managers conference and operating di- 
vision.* 

“(Now) the acceptance of gas and 
gas appliances has suffered. So we are 
faced with the greatest selling job in 
our history at a time when the accept- 
ance of gas has been hurt and our com- 
petitive price position leaves some- 
thing to be desired. Acceptance is ev- 
eryone's job.” 

The call to unity among the segments 
of the industry—producers, pipeliners, 
distributors, and manufacturers—was 
extended into the realm of association 
activities by F. M. Banks, president of 
AGA (and Southern California Gas 


"See GAS, March. page 50, and April, page 71. 
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R-C Positive Displacement Meter 
for accurate measurement of gas 
sold to industrial customer by a 

























ALWAYS the RIGHT ANSWER 
from R-C METERS 


: The simple, positive displacement 
design and construction of R-C 
| Meters just can’t go wrong. The 
| absence of valves, vanes and other 
| small parts leaves nothing to wear 
| out. Maintenance or other super- 
| vision is so casual as to be almost 
| nonexistent. 

| This long-time accuracy is one 
: of the “‘BIG 4”’ values which are 
obtainable only in R-C Positive 
| 

! 





] Maintained accuracy over 
* wide capacity range 


9 Accuracy not affecied by 
* pulsations, pressures or 
other variables 


Displacement Meters, and which 
are essential to reliable measure- 
ments. It prevails unfailingly 
throughout the entire range of 
capacities, from 1,000 cfh to 
1,000,000 cfh. 

For detailed information, ask 
for Bulletin M-152, which also 
contains a handy selection table 
to simplify selection of size and 
type required. 


3 Compact design saves 
* space and foundation 
costs 


4 Long-time reliability with 
* litthe maintenance 


For “cash register accuracy,” 


these BIG-4 values are essential. 


R00TS-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
555 Oregon Ave. ° Connersville, indiana 





Roots-Connersville Blower (Canada) lid. © 629 Adelaide St. W., Torente, Ont. 
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THE WILKINSON 
LINE LOCATOR 


A precision instrument for de- 
_tecting the position and depth 

of any sub-surface pipe, cable, 

stub, valve, coupling, etc. 











se 


The dependability of the Wilkinson Line Locator 
is amply attested by its wide use. Leading gas, oil 
and pipe line companies generally KNOW its value. 


WILKINSON PRODUCTS COMPANY 








3987 Chevy Chase Drive © Pasadena 3, California © SYlvan 0-4314 
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WORLD'S BEST 
SMALL 
TRENCHER 


LOWEST COST 
TRENCHING FOR 
PUBLIC UTILITY WORK 
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SOURCE OF SUPPLY 










for PARTS and 
SPECIAL TOOLS for 
the GAS INDUSTRY 


APPLIANCE SERVICING EQUIPT. 

















® Drills & Drill Sets 
Midget Hacksaws 
Ratchet & Socket Sets 
Testing Thermometers 
Dixon Reamers 


Dies & Die Holders 








CONVERSION PARTS 


e Spuds & Orifices 


@ Orifice Assortments 
e Special Fittings 





Under 
Patents Pending 


Digs 3” to 6” 





CYLINDER & APPLIANCE 
HANDLING EQUIPMENT 





Trenches Any Depth to 36” 


For low-cost general light trenching. Self- 
contained, operates under its own - Digs 





e M&W Cylinder Trucks @ Yeats Appli- 
ance Dolly @ Appliance Covers & Pads 


clean, even trenches to 36” depth. Lightweight, 
Write for Complete Catalog 


mobile, low operating and maintenance costs. 
Easily transported from job to job. Several models. 


PROVEN IN ALL SOILS 


DITCH-WITCH TRENCHERS pay 
for themselves in a few days. 


Write for Illustrated Literature 





THE CHARLES MACHINE WORKS 








346 E. Walnut Lone, Philadelphia 44, Penna. 
Servicing Gas Industries For Over 40 Years, 





42¢ B STREET PERRY OKLAHOMA 





associations « Continued 


Co.), and ¢ Belden, Managing ¢ 
rector of the New England Gas g di. 
Ciation, in ther talks. Asso. 
x “It iS My O} inion, Said Mr. 
that strong regional activity by : 
gional associations is a most eff te. 
means Of getting things do CCtive 
can tell you with certain Oe, and | 
eer at. ainty that the na. 
tional association seeks only to disc 
OVer 
means for working more Closely With 
strong regional associations, as : 
ter of fact. —— 
“I am sure there must be some mem 
bers of the New England Gas Associa. 
tion, just as there have been members 
of other regional and state ASSOC Iations 
who question from time to time the 
need for belonging to both a regional 
and a national trade organization, Bp. 
sically, I believe, it has been the major 
purpose of AGA to carry on at the na. 
tional level those activities that could 
not successfully be initiated at a Jocal 
level. AGA also seeks to pursue for jts 
member companies other activities and 
programs that those companies could 
not afford to carry on individually,” 
Mr. Belden eftectively enunciated the 
viewpoint of the regional association 
“It appears very probable that 95% 
of the 1250 different persons attending 
our meetings do not attend any AGA 
meetings, he recited. “That is, we be. 
lieve that about 1185 of the 1250 peo. 
ple rarely if ever attend any AGA meet 
ings. One of the individual character. 
istics of the NEGA— in distinction tw 
several other leading gas industry a. 
sociations —is the very compact area 
in which we operate, with 94% of the 
area's meters located in our three south 
ern and relatively small states. Because 
of the short distances involved, it has 
long been possible and feasible for our 
gas-utility members to send many more 
representatives to Our various meetings 
than if the distances involved were 
several times as great. Indeed, NEGA 
is very much of a grass roots operation! 
“In the Fuller, Smith & Ross survey 
for AGA, it is suggested that there s 
some luplication of activities among 
some of the gas-industry trade associs 
tions, it can safely be said that there 
is extremely little if any duplication 
berween the activities of the NEGA 
and of the AGA. What are the facts? 
They are these: If the NEGA were © 
be abolished comorrow, some 1185 rep 
resentatives o fmember companics— 
mostly the gas utilicies—would be 
without any association meetings such 
as NEGA is conducting unless our 3 
utilities decided to send many of thei 
rank-and-file employees to AGA mett- 
ings throughout the country até much 
greater cost in time and money than 5 
now required for attendance at NEGA 
meetings. Of course, there is the 4 
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fact that the AC: regardless of the 
jistances involy«<i— does not conduct 
meetings comp..!ble in approach and 
‘a objective to somie of those conducted 


by our divisions nad Zroups. 


Mr. Banks pr posed CO Carry the 
heme of unity © roughout the indus- 


(ry. He said 

“T believe the gas industry must close 
-anks and present « solid front against 
he increasingly savage onslaughts of 
our competitors. None of us, whether 
we serve those arcas where natural gas 
has long been a bargain fuel or highly 
competitive areas at the end of the 
ipelines as New England now finds 


‘self—none of us today can truthfully 
say: ‘Tam not fac ed with real compe- 
ition. 


“Basic difterences in opinion are 
hound to exist in different parts of the 
country—in Los Angeles and in Boston, 
for instance. | am not enough of an 
optimist CO think we can resolve these 
differences simply by declaring: ‘We 
Must Unite. 

"I believe there is—and must be—a 
mutual area of agreement larger than 
at present where most of these difter- 
ences can be compromised. I believe a 
path of progress can be charted out of 
this area of agreement that each of us 
can follow without sacrificing princi- 
ples or prestige. 

“Distributing companies in New 
England may view the recent Supreme 
Court decision in the Phillips case 
somewhat differently than the produ- 
cers in the Southwest. For it is just as 
vital to all parties concerned that the 
cost of natural gas up here at the end 
of the pipelines does not price this pre- 
cious fuel out of the competitive mar- 
ket as it is that the further encroach- 
ment of federal authorities into pri- 
vately managed business must be re- 
sisted. 

"I believe that realistically priced 
natural gas can greatly aid the efforts 
of your energetic New England Coun- 
cil in rebuilding the industrial stature 
of New England. And as long as am- 
ple supplies of natural gas exist, I do 
not believe any gas utility company 
wants to revert to manufactured gas 
as an energy source, simply on a cost 
basis. 

“For this reason the whole natural 
gas industry, and today that embraces 
about 90% of the entire industry, must 
work together as a team.” 


Diversified program given 
at management conference 


Although management development 
constituted the major theme, it was by 
no means the only topic of discussion 


(Continued on page 88) 


Wrench Work- 
TESTED 


af the 










do most users 
prefer and buy the genuine 


oy 


It's easiest to work with eee perfect balance... com- 


fort-grip I-beam handle . . . handy pipe scale on hookjaw 
-. . @asy-spinning adjusting nut. . . clean grip on pipe, no 
slip or lock. 











It lasts longer. ee first guaranteed housing, won’t break 
or bind...ever. Every wrench individually tested before 
shipment ...and millions of them in use. Sizes 6’’ to 60’’—end 
pattern, 6” to 36”. 


For the most for your money, buy RIZBID .. . Your local 
Supply House stocks them for you, delivers them fast! 


THE RIDGE TOOL COMPANY ec ELYRIA, OHIO, U. S. A. 















The unique sealing principle used 


against leoks. 


assuring @ sound casting every time. 


5420 REDFIELD STREET 


, A LiqueEerito PETROLEUM 
& GAS OF HIGHEST QUALITY 


a —_ 
WARREN 


PETROLEUM CORPORATION 
LIQUEFIED PETROLEUM GAS DIVISION 


TULSA, OKLAHOMA 


SALES OFFICES: 


FORT WORTH, TEXAS 
HOUSTON, TEXAS 

LOUIS VILLE, KENTUCKY 

MADISON, WISCONSIN 
MIDLAND, TEXAS 
MOBILE, ALABAMA 

sy. tours, MISSOURI 

NEW YORK, MEW YORE 
OMAHA, MEBRASKA 

COLUMBIA, SOUTH CAROLINA 

















the tight-sealing 


PRESSURE FITTING 


that conducts electricity 


Telscoe Long and Short Cou- 
plings, Adapters, 90° Elbows, 
and Tees, '/, through 2 inches. 





Use Telsco Fittings on Plastic 
Pipe, too-—Metal Stiffeners for 
this application are available. 


in Telsco Threadless Fittings concentrates great 


pressure, under containment, on all sides of a small rubber gasket (See cross section). 
Under this tremendous pressure, confined in a small area, the gasket forms a tight seal 


At the factory every Telsco Fitting gets a 90-pound air pressure test, under water— 


Teisco Fittings do not insulate. Instead they conduct static electricity without the time, 
effort and cost of bonding every connection. 


TELSCO FITTINGS DIVISION 


DALLAS 19, TEXAS 





UNIVERSAL © 


GAS SERVICE REGULATORS 


FOR CONVERSION 
‘OR PRESSURE ELEVATION 


U. S. Patent 
_ No. 2,577,480. Other 
Patents Pending. 
TYPE 51-8 
FOR EVERY 
| INSTALLATION 


EXCLUSIVE FEATURES 
NOT FOUND ELSEWHERE! 


Exceptionally high relieving capacity obtained 
by new type internal relief valve. Remarkable 
by-pass check valve pre- r 

vents over-shooting of low : 
pressure and damage 
to meter. 


UNIVERSA 


CONTROLS CORPORATION 
731 WEST DAVIS STREET ~ + DALLAS 6, TEXAS 
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fers} c alenaa, 


May 


1-4 LI 


2-3 


2-3 


2-6 


5-7 


12-13 


16-18 


17-19 


18 


23-24 


June 


1-2 


5-9. 


7-9 


27-28 


A Annual Convention 
“onrad Hilton Hotel Chi 


PCGA Transmission Conter 
ane: Palm Springs, : 


Gas Compressor Institute 
(University of Kansas & 
Southwest Kansas Petroleum 


Indu stry, CO-SpOnsors } 
Legion Hall, Liberoi. a 


AGA Industrial Gas School 
Hotel William Penn Pitts. 
burgh , 


al rida-Georgia Gas Assoc; 
otion Annual Mo ' 


Conference — Key Bi 
x 
Hotel, Miami is 


AGA Gas Supply, Tronsmis. 
sion G Storage Conference. 
William Penn Hotel, Pit. 
burgh 


Public Urtilities Adverti 
Association—Sheraton Hotel 
Chicago | 


Southern Gas Association 
Roosevelt and Jung Hotek 
New Orleans | 


Pennsylvania Gas Association 
-Pocono Manor Inn, Pocon 
Manor, Pa 


PCGA Non-Residential Sole 
Clinic, Los Angeles. 


PCGA Residential Sales Clin. 
ic, Los Angeles. 


AGA Residential Gas Section 
New York - New Jersey Re 
gional Gas Sales Conference 

Hotel Commodore, New 
Y ork 


AGA Chemical, Engineering 
& Manufactured Gas Pr 
duction Conference — Hote 
New Yorker, New York. 


Tenth Annual Short Coum 
in Gas Technology — Tex 
College of Arts & Industries, 
Kingsville, Texas. 


Canadian Gas Associate 
Annual Meeting—Sherote- 
Brock Hotel, Niogora Folk 
Ontario. 


Mid-West Gas Associatin 
Gas School & Conference — 
lowa State College, Ames. 


Notural Gos G Petroleum As 
sociation of Canada —R 
Connaught Hotel, Hamilton, 


Ontario 


Michigan Gas Association— 
Grand Hotel, Macinet 


Island, Mich. 
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August 


15th Annual Appalachian 
aoa Measurement Short 
Course— West Virginia Uni- 
versity, Morgantown, W. Va. 














































































on 
Chi. September N O R M AC 
9..New Jersey Gas —— a 
__.Hote! Monmouth, Spring 
He. ptt Couplings, Sleeves 
: - os 
.13.INGAA Annual Meeting — 
Ra 11-18-INGAA ve, Alberto. and Fittings 
eum : 
- 97-30..International Gas Union 6th for maximum deflectien, 
Conference -- Hotel New 
Yorker, New York. ease of “‘stabbing,”’ complete 
ol. 
itty. confinement of the rubber! 
October 
SOC). ’ Meetin —_-- 
.14.GAMA Annual! e 9g 
ment ati E| Mirador Hotel, Palm 
oyne Springs, Calif. 
mis 17-19..1955 AGA and PCGA Con- So close are “Normac” rubbers 
me vention—-Los Angeles. confined at the gasket tip that possibility of flow is reduced 
itty. almost to “nil.” These couplings, sleeves and fittings ... 
November approved by gas utility men across the country for their 
sin time-saving features, ease of handling and dependable serv- 
ote’ 14-17..American Petroleum Institute ice ... are available in a complete range of sizes. Made from 
—San Francisco. air furnace malleable iron they provide greater wall thickness 
16-18. Southeastern Gas Association than pipe on which used. 
on —.Roanoke Hotel, Roanoke, - 
Vo NORMAC COUPLINGS are made with 5” centers in all sizes. 
‘ail P +‘ NORMAC SLEEVES are identical in design except that they 
tin | 28-30 _ Pec rl oe are made with 10” centers. Nuts and gaskets are interchange- 
— Grond Hotel, Point Clear, able. 
Ala. 
doles Compression-End Service “Tee”—First fitting of 
this type ever produced with full coupling 
1956 depth and special threads on male end to pre- 
“lin. vent dropping into old hand taps when used 
io replace standard threaded fittings. 
| March 
tion 
b 19-21. MidWest Gas Association — QS — 
New Hotel Fontenelle, Omaha. nn 
Compression-End Service “Ell” — Extra depth 
22-23. New England Gas Association makes it possible to “stab” pipe into stops and 
| Annual Meeting — Hotel without measuring, pull back a safe distance to 
m Stotler, Boston allow ultimate deflection eliminating possibility 
Pro. 
Lott of strain against tap in main. 
April ieenethitaentenenaamniateanl tenet nt 
16-18. National Conference of Elec- Compression-End Iron Body Brass Core Service 
tric G Gas Utility Account- Stopcocks—-End the necessity of threading on 
urse ants Hotels Biltmore and the job plus the elimination of the threads them- 
ex05 Commodore, New York City. selves—combining all the advantages of NOR. 
res MAC COUPLINGS and the best in stopcock 
19-21. GAMA Annual Meeting — design. 242" coupling depth on each end. 
The Greenbrier, White Sul- 
Springs, W. Va. 
we nierins ' Normac Brass Fittings Developed in 1939 for Use with Copper Tubing—Our 
on 23-25. Southern Gas Association An- complete line of brass fittings can be used either on new installations or where 
nual Convention—Dallas copper is run through old steel pipe in large or small openings. The center to 
end dimensions of NORMAC TEES correspond with old malleable iron fittings. 
ties This feature is extremely important in the use of these fittings in one foot open- 
= May ings where the tubing must line up with the steel which has been removed. 
s. , 
1-10.AGA Distribution, Motor Ve- Write for the NORMAC CATALOG of Gas Distribution Equipment 
As hicles, and Corrosion Confer- 





Z) me Soweto =~ NORTON-McMURRAY MFG. CO. 


10-11.AGA Gos Supply, Transmis. 122 SOUTH MICHIGAN AVENUE - - - CHICAGO 3, ILLINOIS 


on sion G Storage Confere 
noc Conrad Hilton Hotel, Chi- Couplings * Meter Bors * Sleeves * Cocks * Beli Joint Clamps * Service Tees & Elis 
cago. 
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COMBINATION PRESSURE 
REGULATOR AND 


















Looking for a sure way to sim- 
plify your manifolds, improve op- 
eration of automatic appliances and 
reduce cost? The new Thermac 
SR-200 Combination Pressure 
Regulator and Thermo-Electric 
Safety Pilot offers you this oppor- 
tunity on forced air furnaces, unit 
heaters, conversion burners, gravity 
furnaces, etc., ranging up to 226,200 
B.T.U. Use of the new Thermac SR- 
200 effects an appreciable saving 
not only in piping and installation 
cost but also by elimination of an 
electric relay or separate automatic 
pilot unit. For ease of operation, a 
manual reset pull ring is provided 
at bottom of control. 

Get sample and drawings of the 
SR-200 today. Test and compare it 
in any way. You'll find it well en- 
gineered to your program. 
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Order the assembly of Thermac 
Regulator and Aluminum Alloy 
Shut-off Valve to your specifications. 
























800 EAST 1OSTH STREET 6+ «6105 ANGELES 59, CALIFORNIA 
“Over 20 years’ experience in building gas controls” 


CLIP THIS AND MAIL TODAY 


Standard Rates Apply te U. $. & Possessions 





























——— 
if you have not subscribed to .. . 6 rt S : 
| 


GAS 198 SOUTH ALVARADO STREET, LOS ANGELES 57, CALIFORNIA : 


[ 1 yeor $2.00 7 


[ Check herewith [) Bill me [ 2 yeors $3.00 

Name Title a } 
Firrn — ieee aetna : 
Steet —_—— | 
City Zone State ——— | 


_ | 
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rom page 85) 
at the spring conference of the 
pean section of the AGA wi 
it CONvened in Cincj + 

Rises in wales of Baa 
and durable goods for ¢ nondurable 
predicted by Dr. Charles F Were 
the Economix Institute. This: Rony 
clude gains in yas-burni would ip 

| ing appl 
_ Dr. Paton, of the Universi of Mi 
igan, speaking on the yi ‘phe 
| | € vital need foe 
pane pemygune in OUF society, said a sup 

Al O povernmer 
be to ic aemenstiaal ee woul 

At a luncheon sessj ry 

| session, F. M Bank 
AGA president, called the task of look 
ing ahead to see what kind of 
gerial jobs will need to be filled 8 
Important approach to management 
velopment. Development of the abiliry 
in Management people to Appraise they 
subordinates is another important 
ture in any development program. , 

Homer A. Severne, vice president of 
John Hancock Life Insurance & 
pointed Out that at the end of 1954 
the life insurance industry had acquired 
about $14,600 million of securities ¢ 
the cotal utility industry, This repre. 
sented about 25.8°% of all securities of 
the utility industry. He said that ip 
1954 the gas utilities raised $1138 mi. 
lion dollars of capital. Slightly more 
than $1 billion was in long-term dey 
and $63 million and $71 million ip 
preferred and common stock, resper 
tively. However, only $638 million ¢ 
this was in new money, with $500 mi 
lion in refunding and divestments. Gs 
utilities have increased plant by $775 
billion or 154° since 1945, and have 
spent $9 million in construction. 

Insurance companies played a mayer 
role in the great expansion of the 
dustry, Mr. Severne said. If senior fe. 
ancing had not been available frome 
surance companies, some of the pipe 
lines could not have been built. A gre 
number of new pipelines could m 
have been financed in the tradition! 
public utility way of a maximum 
60% debt and 40% preferred and com- 
mon stock. But the insurance comp 
nies felt safe with contracts for assunt 
supply at one end and contracts fe 
assured customers at the other end 
the lines. Today, the seven leading # 
surance companies hold about $2 be 
lion invested in transmission and és 
tribution securities. 

At the final general sessions, Dr 
Robben Flemming, University of I 
linois, advocated collective bargaimim 
as a method of settling labor disput 
in public utilities. This method, & 
said, might be favored over the 
alternatives, which he grouped as coe 
pulsory arbitration,’ the “statutory 
strike,” and “flexible legislation. 
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Tolking over th 
rribution conference 


5 $, G. Williams, Toylor Forge & Pipe Works; 
yo M. Workmon, Ebasco Services Inc. 





ST 


Top panels highlight 
distribution conference 


Discussions of routine problems 
overshadowed the more spectacular as- 

ts as more than 1050 gas distribu- 
sion men met at the AGA distribution, 
motor vehicle and corrosion conference 
held during the week of April 12-15 
in Cincinnati. Not many of these recur- 
ring problems were finally solved, but 
the delegates were given the experience 
of outstanding panels and special pa- 
pers from large and varied segments 
of distribution operation. 

The influence and results of the 
newly approved ASA-B31.1 (1955) 
Piping Code on distribution operations 
were highlighted on the opening day 
and remained in the informal conversa- 
tions throughout the conference. Great- 
est interest was shown in the effects of 
the code on distribution design, meth- 
ods and equipment to prevent overpres- 
suring in distribution systems and in 
operating and maintenance practices 
relative to gas distribution systems. 

From the remarks of F. G. Sandstrom, 
FS. G. Williams, Dean M. Workman. 
George D. Mock, and Carl E. Schmidr, 
it is obvious that distribution operators 
feel that the new code will have far- 
reaching effects on the operations of 
their systems in the future. 

Featured during the convention were 
the luncheon conferences of the distri- 
bution design and development sub- 
committee, during which the remote 
control of regulator stations, remote 
control of underground gas storage 
projects, and telemetering were in the 
forefront. 

John M. McCaleb of Columbia Gas 
System Service Corp. moderated an in- 
teresting panel concerned with the ap- 
plication of electronic devices to the 
engineering function of distribution 
system analysis. This panel carried net- 
work analysis from hand methods as 
produced by applying the mathematics 
sugested by Hardy Cross to this prob- 
lem, through the final and efficient ap- 
plication of various types of network 
analyzers. This luncheon was attended 
by more than 150 delegates, which in- 
dicates the increasing interest in this 
modern method for developing distri- 
bution systems along lines of maximum 
efhciency. 

The plastic pipe standards session, 
under the auspices of the subcommittee 
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e new piping code at the dis- 
ore from left: J. H. Col- 
tins Se., New Orleans Public Service Inc.; F.G. 
ws Consolidated Gos Co.; A. H. 
Consolidated Gas Co.; 
D. Mock, Washington Gas Light Co.; 
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Do you like it, dear? The beauty operator 
promised me THESE curls wouldn't pull out! 


We don’t recommend it as a hair style, but there is some 
merit to the lady’s statement. That’s why Standard Mag- 
nesium’s VIBRA-PAK Anodes have a patented, spiral core. 
A core that just won’t pull out. 


There’s just one of the many reasons for specifying 
VIBRA-PAK Anodes on your next corrosion job. There's 
also the fact that the magnesium used in each VIBRA-PAK 
Anode is spectrographically analyzed, to assure you of greater 
purity, more current per pound. And, of course, there’s the 
time-saving factor which gives VIBRA-PAK it’s name; each 
anode comes to you pre-packaged in backfill; compacted 
and centered, ready to drop in the hole. 


For longer life mere current easier installation, 


specify VIBRA-PAK Magnesium Anodes on YOUR next job. 


Corporation 


TULSA OKLAHOMA 


Pioneers of: SPECTROGRAPHICALLY ANALYZED ANODES AND CYLINDRICAL ANOODES 
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| associations « 
Continued 
On plastic pipe Standa ; 
tea d Y headed this year by John Mh 


Was as usu il of prima : 
| interesr 
of the distribution _ {0 Map gu 


REYNOLDS LOW PRESSURE REGULATORS “™ Operators, in 
NEGA honors members fo, 


outstanding service chi 
Two new recipients of the “ 


embossed fountain 



























symbol of outstanding amochent - 
Reynolds Low Pressure Reg- division service, have boosted the togi > 


number of members th honored 
vlators guarantee steady, 15. Herman Koester Jc, eagle . 


constant, unvarying outlet a manufacturer company me 
pressure even though the W. C. Wolff who is employed by ag § BO 
volume varies and inlet tributor company member, receing TH 
the awards at the recently held fin: 

pressure fluctuates. Pre- meeting of the NEGA in Bos annul 
JI | 
cision built and delicately have been very active in afin che & 
balanced for accurate per- association. tio 


PIPE SIZES: 
le" te 8” 


Also awarded to members of the a. by 


formance on low pressure Mes 
sociation were seven contest Cash Prizes sul 


ee eee installations, the units illu- ranging from $75 for f | me 
3” to 8” with fle : 9/2 BOF ASE prize toi) E 

wi nge connections strated are backed by fac- tor honorable mention. The conte, inc 

tory tests over a wide range first in 1) years, was under the tik f°" 


of operating conditions of “What NEGA Means to Me aj § /” 
: Thus to My Company.” Contestany Pre 


Reynolds Low Pressure Reg- wrote a letter stating how they ang § 
ylators are economical and thes r companies had benefited, aj § P™ 
safe. Our Engineering De- prizes were awarded on the merits of § 5 

the letters. Prizes were awarded» § * 
partment is at your service. Charles V. McCaffery, Eugene J. Ive, § ™ 
Lester Gurney III, W. Raymond Ahem Co 
Lawton P. Bourn, Harry Eisenberg, and ~ 
Herbert C. Jones. 


REPRESENTATIVES: 


H. D. “Mike” Mevffels 

423 Dwight Building 

Kansas City, Missouri 
Seidenglanz & Co. 

2nd Unit, Santa Fe Building 
Dallas, Texas 

Eastern Appliance Company 
281 Vassar Street 
Cambridge, Massachusetts 
Waldo S$. Hull 


258 Lee Circle 
Bryn Mawr, Pennsylvania 


Transmission conference ty 
discuss new developments | co: 


New developments and advance pri 
made in natural gas production, tam a 
mission, processing and measuremen § me 
will be discussed at the natural gasp B car 
ply, transmission and storage coal 9 rey 
ence sponsored by the operating sect | 
of the American Gas Association, Ma Ga 
9-10. at the William Penn hotel, Pa 
burgh. E 

General sessions will be conduael § he. 
— —o- both mornings, with luncheon sessis pri 
| 1897 1955 and round-table discussions in the alte 9 }j, 

noon. Five afternoon meetings & § ch; 
scheduled for Monday and four®@ § dis 


PIPE STOPPERS OF ALL KINDS Tuesday 


George W. McKinley, Hope Natu § era 
Gas Co.. chairman of the transmis § Stu 


S A F E T Y G A S M A | N committee, will preside at the genent err 
| | session on Monday. J. H. Collins & § vor 
rill re he section's activitt 
STOPPER COMPANY Raymond W. Todd, Pacific Ligig 
Gas Supply Co., will talk on gas met 6- 
urement for underground storage. C} pr 














523 Atlantic Avenue Hauck, Ohio Fuel Gas Co., will disas 
Brooklyn 17, N. Y. hydraulic fracturing. : 
Cable Address GASTOPPER, N. Y. New developments in detergents fe ‘ar 
tio 





cleaning pipelines will be reported by 








3s sp 


se@eh Fee 


BORER RKBEE 





| Paso Natural Gas 
ad Fred Riesenfeld, 
Fluor Corp., will desc ribe advances 
made if conditioning natural gas for 
nission. R. 1. Ricketts, Fish En- 
ineering CO., W!!! omplete the morn- 
ing program with a paper on prime 
movers and gas COn ipressors. 
CW. Stud, Union Gas System, 
chairman of the AGA committee on 
underground storage ill be chairman 


Clinton McClure 
Co. Arthur Kohn 


at the general session on Tuesday. H. L. 
Fruechtenicht Jr.. Michigan Gas Stor- 

e Co., will present the informative 
annual statistical report on under- 
ground storage of gas in the United 
States, compiled by the subcommittee 
on statistics, Which he heads. A. Bruce 
Bowden, Mellon National Bank & 
Trust Co., Pittsburgh, will talk on the 
énancial aspects of underground stor- 
age. | 
The importance of weather in rela- 
tion co gas dispatching will be reviewed 
by Dr. Irving P. Krick, weather con- 
sultant from Denver. Microwave, as a 
medium of communication in the gas 
industry, will be discussed by C. E. Up- 
son, Texas Illinois Natural Gas Pipe- 
line Co. Clark F. Jones, National Fire 
Protection Assn., will talk on disaster 
control and action taken by gas com- 
panies tO continue services in emer- 
gencies. Papers on research and corro- 
sion will be delivered by J. L. Thomp- 
son, Michigan Wisconsin Pipe Line 
Co., head of the pipeline research com- 
mittee, and J. W. Berringer, Panhandle 
Eastern Pipe Line Co., vice-chairman of 
the committee on underground corro- 
sion mitigation. 

The luncheons will start at 12:30 and 
continue through the afternoon. Mon- 
day meetings will cover measurement, 
production, communications, compres- 
sors, and pipelines. Tuesday afternoon 
meetings will be devoted to communi- 
cations, storage, dispatching and the 
revised Code for Pressure Piping. 

E. N. Armstrong, Transcontinental 
Gas Pipe Line Co., will preside at the 
measurement meeting on Monday. W 
E. Ferguson, Ohio Fuel Gas Co., will 
head the group discussing natural gas 
production amd S. A. Chadwell, Colum- 
bia Gas System Corp., will serve as 
chairman at the luncheon session where 
dispatching problems will be discussed. 

In addition to presiding at the gen- 
eral session on Tuesday morning, C. W. 
Studt will serve as chairman at the aft- 
ernoon session which also will be de- 
voted to discussions on underground 
storage 


6-point public information 
program launched by AGA 


Six basic areas of ignorance are the 
targets of an expanded public informa- 
“on program launched by American 
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Get all these 
advantages 


@ 30 digging feeds from 12 inches 
up to 25 lineal feet per minute 


@ 6 trench widths from 16 to 26 
inches; depths to 5% feet 


@ multiple depth selections with hy- 
draulic digging-wheel control 


@ quick-change buckets, solid-type 
or tine-back. with gumbo lips or 
“Tap-in’ teeth 


@ retractable bucket-clesner sabre- 
type, with optional solid cutter 


@ controlled discharge, with revers- 
ible, shiftable belt conveyor 


@ standard tractor crawlers, with 
16-inch treads, lug-type shoes; 
street pads optional 


@ 12-inch crawlers with flat shoes 
also available for city work 


@ choice of standard-make, 60 h.p. 
gas or diesel engine 


@ All main gears enclosed in con- 
stant oil bath; all main shafts 
mounted on antifriction bearings 
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with Parsons 150 Trenchliner 


When your work schedules call 
for transmission lines between cities, 
or additional gas distribution and ser- 
vice lines in town, it will pay you to 
see what this Parsons 150 wheel-type 
Trenchliner can do for you. It meets 
a wide range of trench requirements — 
combines high-speed operation with 
exceptional grading accuracy. 


Specified grades are easy to maintain. 
A hydraulic ram on vertical mast raises 
and lowers the digging wheel — gives 
fractional-inch depth adjustment, main- 
tains close grade tolerance in toughest 
digging. Simple mast design eliminates 
unnecessary superstructure — gives low 
overhead clearance for work and trav- 
el. A separate hydraulic ram tilts the 
mast, balances weight of the wheel for- 
ward for traveling or trailer-loading. 


Check the other 150 Trenchliner ad- 
vantages listed here — then see Parsons 
distributor or write us. Larger wheel 
and ladder-type Trenchliners, and rub- 
ber tired Trenchmobile® also available. 























acter mail to: PARSONS Company, NEWTON, IOWA 
Send us bulletin on 150 wheel-type Trenchliner. 
NAME TITLE — 
COMPANY Div —_— 
STREET 
CITY STATE - 
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(Koehring Subsidiary) oe 
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« AGA general Public 


Panning Commi 
; | ittee, 
1955 effort is a major ste 
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| Easiest-to-sell . . . smartest contem- 





| porary styling .. . stays sold... long-range industry-wide P sowie 

‘| trouble free operation . . . durable program. Some 68 pas information 

| | easy-to-clean finish . . . inside easy and and pipeline compan 
: KH to clean *ee comfort eee safety eee more than » mullion meters an 





"| clean even heat .. . rugged construc- 
| tion . . . economy, low operating 
"| cost... thoroughly engineered ... 
| warmer floors assured. The Top Qual- 
ity Console Heater line for every- 
body's purse. Consistently the best 
for over 70 years ...a better buy 
than all the rest. 


Sell the whole PEERLESS line — reap 
the whole profit. A size and style 
for every need. 
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directly Supporting the public infoy. 
mation activities and additional com 
panies are expected to sign up this year 

Highlight of the 1955 drive Will be 
a series of down-to-earth regional work 
shops on public relations subjects, T | 
management, public relations staffs a 
pervisory and home service personne! 
will be invited to participate jp dis. 
cussions Of specific regional and indus. 
try  gemgpenee Special efforts will 
made to coordinate AGA activities w; 
the information mogeame af a 

“a : in. 
dustry associations. 

The objectives will be met ¢ 
a broad variety of activities including 
institutional advertising, how-to-do-: 
booklets, exchange of ideas and com. 
pany practices, news releases, featur 
articles and personal contacts. 

Information targets to be attacked 
during 1955 are: 

(1) Develop greater awarenes 
among employees, stockholders and 
customers of their vital stake in th 
American private enterprise system. 

(2) Stimulate greater public appre. 
ciation of gas—the ideal fuel. 

(3) Inform employees on gas indus 
Surveying 7 7 ip ay and stimulate publi 
@ Engineering — (4) Create better public under 
® Installation standing of the gas industry's economk 
@® Maintenance and financial needs. 

(5) Encourage investment of fund 
r specialized ability is in gas industry securities. | 
Sitahle to help you ealve (6) Acquaint school students wit 
i cenin enatiinaidilie mmamaaiiion the modern role of gas and gas appl 

y Pp ances (PAR Education Service Be 

roblems. reau ). 









































MANUFACTURERS OF 


Oklahoma Utilities meet 
attracts 500 visitors 


The 37th annual convention of tk 
Oklahoma Utilities Association wa 
held March 24-25 at the Mayo how 
in Tulsa. More than 500 people wer 
in attendance, including visitors 
Oklahoma, Texas, Kansas, Missout, 





NEW WACHS 
PORTABLE POWER SAW 


No Flame—Safe Cuts Under 
Hezerdeous Conditions! 
FASTER—SAFER—ACCURATE! 
Cuts 2", 4", 6" & 8" 

Cast tron and Steel Pipe 


WACHS GUILLOTINE SAW FACTS— 





@ Cuts Fast @ Height 28” and Michigan. 
@ Cuts Clean @ Width 22%" | Speakers at the gas section were Tor 
@ Cuts Square @ Depth 12° HIGH QUALITY ANODES P. Walker, president of Transcontinet 


@ Set up time, less than one minute 
@ Power — electric or air motor 
@ Weight 105 pounds 

For further information write to: 


THE E. H. WACHS COMPANY 
1525 N. Dayton Street + Chicago 22, Illinois 


tal Gas Pipe Line Corp., per 
lin 5 Ae “The Battle of the Btu's, 4 

foe her ah T , O Ni Walton, industrial sales engineet 6 
the United Gas Pipe Line Co, # 

as—Chemial 


26TH WEST AVENUE ANDO SAND SPRINGS 80 spoke on “Natu ral G 
Pp O BOX 996 © TULSA. OKLAHOMA (;iant. 
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Promotions 

JOHN E. OVER BE& K has been elected 
' for engineering and re- 
search of th Columbia Gas System 
Service Corp Mr. Overbeck, who suc- 
ceeds the late ¢ harles F. deMey, was 
formerly assistant vice president in the 
engineering department with headquar- 
rers in Columbus, Ohio. 


vice president 


A. D. MATARESE, vice president and 
general manager, has been elected presi- 
dent of Brockton Taunton Gas Co., 
Brockton, Mass., succeeding ISAAC S. 
HALL, who ts retiring after 28 years 
with the company. 


The Day & Night division of the 
Carrier Corp. has named CRAIG C. 
STIREWALT as northern California sales 
manager and LouIs M. HULL as man- 
ager of new construction sales. 


WILLIAM H. Curtiss JR. has been 
named general sales manager of the Pa- 
cific Coast division of Owens-Corning 
Fiberglas Corp. with headquarters in 
Santa Clara, Calif. 


RICHARD S. MAXWELL has been pro- 
moted to Columbus district credit man- 
ager of the Ohio Fuel Gas Co. 


CHARLES A. HEATH has been pro- 
moted to vice president and director of 
engineering and operations for Heath 
Survey Consultants Inc., Boston. The 
company also named STUART B. EYNON 
to the post of manager of operations 
for its leakage control surveys. 


DONALD L. GARDNER has been elect- 
ed assistant secretary of Laclede Gas Co., 
St. Louis. 


WALTER A. MESSICK has been pro- 
moted to manager of manufacturing 
engineering at Servel Inc. The company 
has also appointed KENNETH V. OL- 
SON as district sales manager for the 
Kansas City district. 


WILLIAM J. HARVEY has been 
named to succeed ROBERT H. PHILLIPS 
JR. as general manager of the gas de- 
partment of Public Service Electric & 
Gas Co., Newark. JACK V. RICHARDS 
is his assistant and ERNEST F. WEEKS 
succeeds Harvey as general superin- 
tendent of gas manufacture. 


Joe D. Rep, formerly vice president 
and operating manager of West Ohio 
Gas Co., Lima, Ohio, has been elected 
president and general manager follow- 
ing the retirement of GEORGE S. VAIL. 
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“Better get a quote 
from ECLIPSE” 


-o FOR PASE SERVICE ON GAS COCKS 


STANDARD— Eclipse iron body brass core con- 
struction serves better, longer. Individually 
tested of 125 Ibs. and guaranteed as to gas- 
tightness, accuracy and alignment of tappings. 


“RETAINED KEY" — Tamperproof construction 
.. Offers in addition the assurance that key 
will not be blown from or pulled out of the body 
even though the lock nut is removed or the tail 
piece snapped off. 
Both types available for immediate, partial shipment, in flat head or lock wing style, 
block or galvanized finish. 


STANDARD UNION, with 
standard type, gasket or 
ground joint union. Simplify 
and speed setting, give maxi- 























mum protection to the meter. oS 
ALSO AVAILABLE WITH IN- ie 
SULATED UNION. SLEEVE UNION, with thread- 
ed, one-piece sleeve union e 
connections ...no gasket re- 
quired. Soundness and accvu- 
racy gvoronteed. 
: 
COMPRESSION TYPE has 
threadless connection for “stab 
fit” of pipe. Gives maximum 
protection, plus new speed, 
flexibility and low cost meter 
settings. | 
All types available with or without integra! gas cock (standard or “retained key”) 
in wide range of sizes and styles. 
ECLIPSE FUEL ENGINEERING CO., ROCKFORD, ILLINOIS : 
ECLIPSE FUEL ENGINEERING CO. OF CANADA, LTD., TORONTO, ONTARIO 
| carpe cpcimamaaas es “T 
GAs marer pine Cont Gnaiacating Ce., 1109 Buchanen S., . 
COCKS SARS | ( ) Please send new Meter Ber Bulletin P-1 . 
| ( ) Please send Ges Cock Bulletin P-12 | 
Write today for new ( ) Please send samples for inspection and test. ) 
Eclipse Rigid Meter Bar Bulletin, P-1; | Firm Neme_ | 
Gas Cock Bulletin, P-17. | Individvel 
| Address | | 
j City State 
ee peemennl | 








people ¢ Continued 


WILLIAM J. MURRAY has transferred 
trom the Syracuse, N. Y. office of Sur- 
face Combustion Corp. to take charge 
of the Ardmore (Philadelphia) office 
and WILLIAM M. DEMPSTER has 
moved from the Chicago office to man- 
age the Syracuse office. 











Be Completely Insured! 
Rety ON 
New ENGLAND FORESTRY SERVICE 


the complete 
Gas 


Leak Location 
and 
Mitigation 
Survey Program 


Vegetation Surveys* 
Building Inspection Surveys 
Commercial and Industrial Surveys 


Epson F. White, Operating Manager 


Special Representative 
J. E. B. Grepons 
44 Appotr Roap, Braprorp, Pa. 






Write, wire or phone 
COLLECT to 







*Originator of 
Vegetation Surveys 
for Gas Companies in 1934 














M-SCOPE PIPE FINDER 


“ELECTRONIC WITCH” 


Especially Designed to Find 
Hard To Locate 
Gas Pipes 


Price Only $162.50 
Free Literature Upon Request 


FISHER RESEARCH LAB., Inc. 
PALO ALTO, CALIFORNIA 














LP Gas Installations 


nd 
Anhydrous Ammonic Piants 


Mere than 80 Peacock Plants preve... 
“There's No Substitute For Experience’ 


PEACOCK CORPORATION 





Box 268, Westfield, N. J. Westfield 2-6258 





94 





H. D. Borger J. J. Jacob 


Peoples Natural 


H. DONALD BORGER, executive vice 
president of Peoples Natural Gas Co., 
Pittsburgh, has succeeded JOHN J. 
JACOB JR. as president of the company. 
He also succeeds him as director of 
Consolidated Natural Gas Co. Mr. Ja- 
cob, who is retiring, joined Peoples as 
a civil engineer in 1922 and since then 
has served as chief civil engineer, execu- 
tive assistant to the president, vice 
president and assistant manager, ex- 
ecutive vice president, and president 
since 1953. 


W ith the retirement of PAUL STARK, 
vice president and treasurer, Indiana 
Gas & Water Co. has made the follow- 
ing changes: HERMAN G. HORSTMAN 
is now vice president in charge of dis- 
trict operations; LouIs A. KIRCH, in 
addition to his duties as chief engineer, 
is now a vice president; and JOHN F. 
KAVANAGH, comptroller, has been 
named treasurer. 


STUART E. MCMURRAY, treasurer, 
has been elected a director of Peoples 
Natural Gas Co., Pittsburgh. 


NORMAN R. BRADLEY has been 
named industrial relations manager of 
the Consolidated Natural Gas System, 
with headquarters in Pittsburgh. 


M. NIELSEN, vice president of Bab- 
cock & Wilcox Co., New York, has 
been elected executive vice president of 
the company and L. S. WILCOXSON, 
who has been vice president in charge 
of research, is now vice president in 
charge of the boiler division. 


GEORGE A. CHAPPELL JR. has joined 
Cobell Industries Inc., Fort Worth, as 
chief engineer in conjunction with the 
expansion plans of the company. 


FRED K. KRELL has joined the Lad- 
ish Co., Cudahy, Wis., as assistant sales 
manager of the fittings division. 


F. M. BANKS, president and general 
manager of Southern California Gas 
Co., has been elected to the board of 
trustees of the California Institute of 
Technology. 





F. L. BYROM. who has been 





of operations, ‘lar Prod ae 
: ucts . 
Koppers ( ‘) lr Nas been sion of 
a divisional vic presidency and & 
SS ist. 


ant manager of that division 


J. ARTHUR J ENKISSON has io; 
Geo. D. Roper Corp., Rockford, Il 


sales manager of the Special 
division. = 


GILBERT J. WILLIAMS, 
vice president of the Connecticut 1 
& Power Co., has been elected a direc 


tor of the company, succeedin PAUL 
R. FLEMING, former vice sonal 


treasurer, who has retired from the 


board. 


Bucyrus-Erie Co., S. Milwaukee has 
named EDWIN T. GOREE assistant sales 
manager, excavator distributors. Joun 
H. PLEHN has rejoined the com 
as a Sales representative in the Seartle 


office. 


H. M. REEVES SR. has been elected 
vice president of Florence Stove Co, 
Chicago. 


JACK A. BELANGER has been pro. 
moted to assistant sales manager for the 
commercial sales division of the De 
troit-Michigan Stove Co. 


J. H. BRINKER has been named gen. 
eral manager of the Permaglas division 
of the A. O. Smith Corp. and §, 
WOLKENHEIM, formerly general sales 
manager, succeeds Brinker in Milwau. 
kee as director of marketing. R. ]. SHEP. 
HERD, who has been manager of water 
heater sales, fills the general sales man- 
ager post. 


C. B. SCHMIDT, president of DeLaval 
Separator Co., has been elected a direc- 
tor of Central Hudson Gas & Electric 
Co., Poughkeepsie, N. Y. 


CHARLES E, BEAVER, general sales 
manager, has been elected a vice presi 
dent of Research-Cottrell Inc. and 
SCHAEFFER E. SPECHT is assistant sales 
manager. 


Trasnfers 


R. V. Davis, formerly with the A 
O. Smith Corp. and the Southern Gili 
fornia Gas Co., has joined Bufnel @. 
Ltd., Los Angeles, as vice president i 
charge of sales, Steel Grating Products 
division. 

ARTHUR B. ALLYNE has resigned # 
assistant general manager of H 


Gas Co. and is now afhiliated with Fish 
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Your Market 
grows every Year! 


The LPG industry has set a new, all-time sales record every year 
for 32 straight years! In the past 9 years, fuel sales have increased 
302%! 


Today the industry serves 8/2 million consumers—zin homes, on 
farms, in commerce and industry—and there are still 10 million 
more to be sold. 





Here is an annual market for hundreds of thousands of kitchen 
ranges, automatic water heaters, space heaters and furnaces, re- 
frigerators, clothes dryers and other domestic appliances... 


.. for huge quantities of cylinders, tanks, valves, piping and 
related equipment used in making LPG installations; 


.. for LPG carburetion, trucks and tractors, fork lifts and other 
power equipment, burners and torches, welding equipment; 


. for anything, in fact, that operates on fuel or power. 


Here is a market —not yet half grown in number of customers — 
which also presents limitless opportunities for additional sales to 
present customers. 
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his Market you need - 


The Pre-eminent LPG Publication. 


Every year for 16 straight years 
BUTANE-PROPANE News has 
carried more advertising than 
any other LPG publication... 
32.7% more in 1954 than the 
second place magazine. 


Write for market facts and for a copy of the *..". 
new booklet ‘Who Can Buy Your Products in 

the LPG Industry” — an up-to-date report 
based on a 1954 survey of all 40,609 cities 
and towns listed in the U. S. Official Postal 
Guide for 1953. 





A Jenkins Publication * 198 S. Alvarado St., Los Angeles 57, Calif. 
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COMING...next month 


he first comprehensive re- 
port on one of the most daring 
and imaginative engineering 
ventures of the past decade will 
be a top feature of the June issue 
of GAS. This accomplishment. 
which is beginning to make 
available huge new quantities of 
gas to the ultimate consumer, is 
the prototype for other projects 
of a similar nature which will 
have a marked effect upon gas 
utility operations in the future. 

Other “first-run”™ features in 
June GAS will include a study 
of valve operators for lubricated 
plug valves, a blueprinting of a 
system of radar profiling of mi- 
crowave communication paths, 
and a scholarly discussion (with 
light touches) of meter adjust- 
ment principles and practices. 

Plus staff reports from the 
major spring conferences and a 
selection of the best papers, with 
staff reviews of others . . . 

. all in June GAS. 
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A. B. Allyne 
Fish Northwest 


Northwest Constructors Inc., Houston, 
as an assistant to R. D. Ricketts, presi- 
dent. Fish Northwest Constructors will 


SAMUEL S. ERICSSON has io} 




















Portland (Ore.) Gas & Col Con 
assistant to the president, He Me 
merly with the U. S. Chamb 
merce. of Com. 
Deaths 


WILLIAM M. MINYARD, §9 
tendent of transportation for 


Counties Gas Co.. lx 
4 a. _ 7 6 Angeles . 
late in March. » died 


P. E. Gray 
Sinclair Oil 


EDMOND L. SWEENBY, Superi 
ent of the Everett plant of Boston 
solidated Gas Co. died recently. He had 
been with Boston Consolidated for 43 


design and build the Pacific Northwest years. 


Pipeline Corp.'s system. 


New faces 


P. E. GRAY has joined Sinclair Oil 
& Gas Co. as sales engineer. He will 
headquarter in Tulsa. 


WILLIAM L. DAVIES has joined Gar 
Wood Industries Inc. as assistant to 


HUDSON W. REED, former pres 
of the Philadelphia ( Pa.) Go wal 
died recently. Mr. Reed headed UD the 
gas company from July 1942 until De. 
cember 1953. Then he served as vice 
president and director of the United 
Gas Improvement Co. He retired ig 
January 1954. 


Vie President Walter C. Robertson. He 


will headquarter in Washington, D. C. 


RAY T. SHUTTLEWORTH has joined 
the Northern Indiana Fuel & Light Co., 
Auburn, Ind., where he will supervise 
sales and promotion. 


We a Lebaloun. is, 


CHARLES J. GREGG, 71, retired Ap. 
palachian district sales manager of 
Dresser Manufacturing Division, died 
recently at his home in Bradford, Py 
He had been with the company 4} 
years prior to his retirement in 1948. 


























“ABAKER hotel, b 


@ 800 superb guest rooms and baths 
@ Home of the nationally famous MURAL ROOM 
@ Completely air conditioned 
@ Television or radios in guest rooms 
@ Circulating ice water and Servidors 
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HE measurement of the volume of 
gas delivered to large-volume pur- 
chasers such as to secondary transmis- 
sion systems, CITIes (via city gate Sta- 
tions), power plants, and large indus- 
trial plants, is usually accomplished by 
using one of the following installations: 


1. Positive displacement meters of large 
capacity, operating singly or in multiple 


(two or more in parallel ) 


2. Differential-type orifice flow meters 
with simplex flow recorders, with or with- 
out automatic trip-over devices. By ‘‘sim- 
plex flow recorder’ is meant a single range 
flow recorder. ( Meters employing simplex 
flow recorders are herein referred to as 


“simplex orifice meters.” ) 


3. Differential-type orifice flow meters 
with duplex flow recorder in one orifice 
run, or in the first of several orifice runs 
with trip-over devices (using simplex flow 
recorders in the balance of the orifice 
runs). By “duplex flow recorder” is meant 
a dual-range flow recorder, which usually 
consists of two single-range recorders act- 
ing together, one for low range operation, 
and one for high range operation. ( Meters 
employing duplex flow recorders are here- 
in referred to as “duplex orifice meters.” ) 


4. Positive displacement meters replac- 
ing the differential-type orifice flow meter 
in the first run of a multiple orifice run 
installation, with trip-over devices. 

The type of metering equipment to 
be installed depends upon requirements 
to be met, particularly the requirements 
concerning maximum and minimum 
flow. 


Posstwve displacement meters are used 
singly or in parallel: 


|. Where minimum volume flows ap- 
proach zero. 


) 
2. Where maximum volume flows are 
comparatively small. 


Simplex differential-type orifice flou 
meters are used singly or in parallel: 

l. Where minimum volume flows to be 
measured are not too critical. 
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This installation at East Tennessee Natural Gas Co.'s Knoxville station shows the use of 
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several parallel orifice meter runs. Pressure-reducing stations are in the rear. This repre- 
sents one of four different types of installations for measurement of gas volumes for large- 
volume purchasers. The type of metering equipment to be installed depends on the particu- 
lar metering requirements to be met, as described in this article. 








Design of gas meter station 
flow measuring facilities 


By ROBERT W. TIRRELL and JOHN P. EVERS 


Ebasco Services 


2. Where maximum volume flows are 
comparatively large. 


Duplex differential-type orifice fiou 


meters are used either alone or in par- 


allel with simplex-type meters: 


1. Where minimum volume flows to 
be measured are more critical than can be 
handled on a simplex meter. 


2. Where maximum volume flows are 
comparatively large. 


Positive displacement meters are used 
in parallel with simplex differential- 
type meters: 

|. Where minimum volume flows ap 
proach zero. 

». Where maximum flows are compara- 
tively large. 

A 100-in. simplex flow recorder is ac- 
curate over a range from approximately 
6 in. to 96 in., and has a flow ratio of 
approximately 4 to 1. 


A 20-in. and a 100-in. flow recorder 
used in a duplex setting have a range 
from approximately 2 in. to 96 in. and 
a flow ratio of approximately 7 to 1. 


A 10-in. and a 100-in. flow recorder 
used in a duplex setting have a range 
from approximately | in. to 96 in. or a 
flow ratio of approximately 10 to 1. 

These flow ratios will apply only to 
the first run in a multiple meter run in- 





Inc 


New York 


"¢ 


stallation inasmuch as allowances for 
proper operation of trip-over devices 
result in lower flow ratios for the suc- 
ceeding runs. 

A positive displacement meter has a 
flow range from zero to the full capac- 
ity of the meter. For purposes of com- 
parison with an orifice flow meter, the 
positive displacement meter can be con- 
sidered as a meter having a range from 
zero to 96 in., and an infinite flow ratio. 

For each particular installation the 
engineer must select the most econom- 
ical and efficient measurement equip- 
ment for the service intended. This in- 
volves the determination of minimum 
and maximum flows to be measured, 
the study of growth requirements, op- 








Mr. Tirrell (left) is mechanical pro- 
ject engineer for Ebasco. Mr. Evers 
(right), also a mechanical engineer, 
is his assistant. 
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erating pressures, and other pertinent 
facts. 


Orifice flow meters 


The basic formula for measurement 
of gas flow by an orifice meter is: 


Q, = CVhw Pr (1) 


where: 


Q, = volume rate of flow at base condi- 
tions, in cubit feet per hour 

C’ = orifice flow constant 

h. = orifice pressure differential, in 
inches of water 


P, = absolute static pressure, in psia 
In the above equation 


Cah Xx &, Y xX Fo &X 
Fin X Fie &K Fe & Fow K Fm (2) 


where: 

F, — basic orifice flow factor 

F. = Reynold’s number factor 
Y = expansion factor 

Fy» <= pressure base factor 

Fi» =< temperature base factor 
F., = flowing temperature factor 
F. = specific gravity factor 

F,, = supercompressibility factor 
F,, == manometer factor* 


For purposes of preliminary design 
the factors F,, Y, F,y and F,, can be 
neglected, and the remaining factors 
Fi», Fin, Fee and F, become constants 
for the particular design conditions. 

Letting 


C" = Fw X Fe X Fee X F, (3) 
the flow formula for preliminary design 
purposes only, because 


Q, = Fe x C” Vhye Pr (4) 


In design, where several meter runs 
are to be operated in parallel, the total 
maximum flow can be represented by 
the formula 


Qu = Fn X C’Vhe Pe (5) 
where: Fx = Fo + Fo 4+ Fe ete. 
1 2 3 


and Fs, Fe, and F» represent the basic 
1 2 3 


orifice factors of each individual run in 
the multiple installation. 

In meter station design, it is Common 
practice to use orifice plates with stan- 
dard bores which vary in multiples of 
Lg in. and \%4 in. according to size of 
meter run involved. Since the basic or1- 
fice factor is established by these stan- 
dard orifices, it is advisable to provide 
leeway in design calculations so that the 
final design will handle the total flow 
requirements. Therefore, in preliminary 
design calculations it is recommended 
that the maximum flow requirements 
be increased 10°, and equation (5) 
can be revised and rewritten as follows: 


l. 
l On (6) 
Fin \ hs. Pr 


CC” 


While it might be felt that the 10°% 
increase in the maximum flow require- 
ments will result in a larger installation 
than necessary, the practice of selecting 
orifices having a basic orifice factor 
equal to or slightly less than the re- 
quired basic orifice factor (which has 
been calculated) results in a system 
having a capacity close to the specified 
requirements. 


*As will appear in AGA Gas Measurement Commit. 
tce Report No. 3. 
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Fig. 1. Differential time curve for four meter runs, each with 100-in. simplex flowmeter. 
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ated in parallel, it is co pr 
. , Mmon ‘ 
for the installation to be Provided wirh 


a mechanical means of increas 


: in 
creasing the number of meter — 
service. This is done in Order to s 


the installation to varying flow 
ments. Thus, as the . 

from minimum to fla 
more meter runs will be mem 
added to the initial run. Likewise 
the flow rate decreases from maxi - 
to minimum these additional runs 
cut out of service until Only the initia 
run remains in operation. The addi 
or subtracting of each SUCCESSIVE meter 
run is performed by a trip valve which 
operates automatically to add or sub 
tract a meter run at present maximum 
and minimum flow ratio. Ip Order ty 
provide proper sequence of operation 
these maximum and minimum flow 
must be established for each individyg 
meter run, for it is essential thar the 
trip points selected permit only the de. 
ignated meter run to operate. 

In developing work sheets for the de. 
sign of a multiple-run 100-in. simpler 
orifice meter installation, the following 
assumptions may be made: 


equi 


(1) The minimum accurate record. 
able flow differential for a 100-in, sim. 
plex flow meter is 6 in. of water, 

(2) The upper trip point in all mete 
runs in a multiple run installation 5 
to be set at a differential of 96 in. 

(4) The lower trip point in a mol 
tiple run installation is to be set ats 
differential of 6.5 in. in Run No. 1,80 
in. in Run No. 2, and 9.5 in. in Ru 
No. 3. 

(4) A flow causing a differential o 
96 in. in one meter run will cause: 
differential of 7.5 in. in two paral 
runs; a flow causing a differential of % 
in. in two parallel meter runs will caus 
a differential of 9.0 in. in three parallé 
meter runs; and a flow causing a dit 
ferential of 96 in. in three parallel mete 
runs will cause a differential of 105m 
in four parallel meter runs, etc. 

(5) The ratio of maximum to mit 
mum flow in each meter run is w& 
square root of the maximum differenti: 
(90 in.) divided by the square root 
the minimum differential (as describet 
in 4 above). 

Assigning a value of 1.0 (unity) ® 
the minimum flow for a single 1004 
simplex meter run (6.0 in. differential), 
and utilizing the previously stated & 
sumptions, capacity calculations have 
been made for installations having mil 
tiple runs with trip-over valves as show 
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‘o) moximum flow, 300,000 scth; 





CALCULATION WORK SHEETS — The example: 


for the follow- 


(b) minimum flow, 


3000 scth; (c) specific om 0.60; 
(e) flowing temperature, 60° 
(g) contract temperature base, 60° 


(d) flowing pressure, 100 psig, 
F; (P contract pressure base, 14.9 psia; 
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in Table 1 on the following page. 
An illustration of how the differen- 
tal varies with a change in flow rate 
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for a 


can be seen in Fig. 1, the “Differential- 
Time Curve™ 
simplex flow meter installation. 


four-run, 


100-in. 


The maximum flow in each individ- 
ual run can be readily determined by 
subtracting from the total capacity of 
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TABLE 1. Capacity calculation for multiple-run installations with trip-over valves. 
























































Type of Differential | * Flow a 
W Capacity (Units) Calculation 
= emueese eae : —— 
One Run Only 6.0 — = eeeaeal 
| 96.0 4.0 [See oo 
| 7.5 4.0 Same flow as above 
a : divided to two runs. 
Tvo Huns in Parallel ~ %.0 7 14.3 
: ° i x40 ©1423 
_— — onal 
9.0 14.3 Same flow as above 
— _ divided into three rubs. 
uns in Paralle 
96.0 46.7 34.0 
m old Vv Go x })*3-467 
| 10.5 46.7 Same flow as above 
Four Runs in Parallel ____ | divided into four rung. 
q : 96.0 m4 141.3 / “te » 467 2/41 3 




















Since the minimum flow of the first run was taker as unity, the maximum flow capacity 
calculated for a multiple run installation is also the maximum flow yatio for such 
an installation. 


TABLE 2. Determining the maximum flow in each individual run. 











Total Capacity 
Total Capacity All Runs -xcept Capacity 
Run No, All kuns Last Run Of Last Bun : 
4 141.3 46.7 94.6 
3 46.7 14.3 3204 
2 14.3 4.0 10.3 
l 4.0 = 4.0 























TABLE 3. Meximum flow ratios and trip points. 





































































































ee ee tL sae eae oar .= 
Type & |Type Bi Runs | Minisum Maxisum | __1 2 a a 
bad — 
720 1 6.5 | 96.0 | 1-000 - - - 
25,0 | 2 8.0 | 96.0 | 0.260 | 0.720 - - 
= | 3508 
46-7 —} 
41.8 3 9.5| 9.0 | 0,085 | 0.22) 0.69% - 
6 
__Mehed} ——.- = - 0,028 | 0.073 | 0.229] 0.670 
2h7 «3 4 
, 
MOTE: 


The systems listed above as "Simplex" have 100 inch differential type 
flowmeters in all runs. 


The systens listed as “Duplex-Type A" have 20 inch and 100 inch meters 
4n the first run, and 100 inch meters in all additional meter runs. 


The system listed as “Duplex-Type B* have 10 inch and 100 inch meters 
in the first run, and 100 inch meters in all additional meter runs, 


laximum flow ratios are based on constant meter run pressures at both 
high and low flow rates. If meter run pressure is not controlled, these factors 
must be changed by ratic of sq: are roots of absolute pressures at low and high 


flow corditions. 
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= ’ the 96-in. flow 
ex. : 


capacity unit valucs of all the 
cept the last (sec Table 2) 7" 
The maximum flow ratios and tr; 





points calculated by the above method, 


are listed in Tahic 3. This table 


flow ratio data and trip point data fee” 


both “simplex” and “ > ae 
flow mater ncttiscienal = 
Ra 

mum of four parallel runs with g maxi. 
mum total basic orifice factors (Fe) of 
approximately 40,000. Table 3 also 
shows “K values’ for each type of ip. 
stallation. These K values are cons 
which, when multiplied by the maxi. 
mum flow for which the entire instal. 
lation is to be designed, give the maxi. 
mum flow requirements for each indi 
vidual run to be used in the installation 
In design calculations, the K values are 
used as multipliers of the total basic 
orifice flow factor for the entire instal 
lation (Fx) to obtain the basic orifice 
flow factor of each individual mp 
( Fo, Fo, etc. ). 

l p 

Calculations and procedures discussed 
in the preceding paragraphs cover sim. 
plex meter installations only. However, 
the development of capacities and ratigg 
for installations having a duplex mete 
in the first run is basically the same x 
for installations having a simplex meter 
in the first run. Table 3 shows design 
data for both simplex and duplex ip. 
stallations. 


Positive displacement meters 


The design of installations that us 
positive displacement meters only, op 
erating singly or in parallel, presents 
unusual problems. However, when i 
positive displacement meter is used ia 
the first run of a multiple-run instal 
tion employing differential type meters, 
it has been found desirable to establish 
a definite procedure for the design @ 
the installation. The recommended pro 
cedure is given in Section III, Part 3a 
the work sheets, and covers the deter 
mination of an economical installatios 
having its first run capacity within the 
limits of an available standard size post 
tive displacement meter. 


Work sheets (see page 127) 
The work sheets have been developet 
on the basis of theories previously & 
pressed. They make no attempt (0 & 
plain each step of the calculation, it be 
ing expected that engineers using these 
work sheets will be familiar with bask 
flow meter system requirements and cal 
culations, and that necessary data books 
will be available for their use. : 
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F financing difficulties had not bog- 
ged down construction of the Trans- 
Canada pipeline project, it is possible 
that 1955 transmission projects alone 
would have exceeded a billion dollars . .. 
and would have resulted in the largest 
construction year in the history of the 
gas industry. 

Even without the huge TransCanada 
project, the transmission budgets of 63 
major transmission and integrated com- 
panies participating in GAS magazine s 
“Annual Survey of Gas Industry Con- 
struction Projects” totaled $811.7 mil- 
ion—proof that gas transmission is still 
expanding. 

Of the $811.7 million, $561.8 million 
was unsegregated, which means it was 
not broken down into pipelines, com- 
pressor stations, etc.: $172.5 million was 
definitely labeled for new pipeline; $15 
million for replacement of line; $49.5 
million for compressor stations and 
auxiliary equipment; and the remaining 
amount for autos, trucks, construction 
and miscellaneous equipment. (Charts 
on pages 38 and 39 of this issue of 
GAS show yearly comparisons of con- 
struction budgets, and breakdown by 
types of projects and types of compa- 
nies. ) 

On the following pages are the 1955 
editions of GAS magazine's annual 
pipeline progress maps. The first map 
covers transmission lines approved or 
under construction; the second covers 
lines planned or proposed. 


The most ambitious pipeline trans- 
mission project to be considered in sev- 
eral years was tabled for at least an- 
other year when TransCanada Pipe 
Line Ltd. encountered financing dif.- 


ficulties in carrying out its plan for a 
line to extend from the vast southern 
Alberta gas fields, across the prairie 
provinces of Saskatchewan and Mani- 
toba, across Canada's granite Lauren- 
tian shield, around the northern shore 
of Lake Superior and on to the indus- 
trial centers of eastern Canada. 

Canadian gas fared better in the Pa- 
cific Northwest. Arrangements have 
been finalized to make natural gas from 
the Peace River gas fields in British Co- 
lumbia and Alberta available to United 
States markets. Three major pipeline 
companies are involved in transactions, 
which will result in a giant network 
of pipelines linking the gas resources 
of United States and Canada. 

Westcoast Transmission Co. Ltd., 
which controls large reserves of natural 
gas in the Peace River district, will sell 
300 MMcf of gas daily to Pacific North- 
west Pipeline Corp. at a reported price 
of 22 cents per Mcf at the U. S. bor- 
der. This will involve the construction 
of a 650-mile, 30-in. line from northern 
Canada to the U. S. border near Sumas, 
Wash., at a cost of $120 million. Of 
the 300 MMcf, Pacific will deliver 250 
MMcf per day to El Paso Natural Gas 
Co. at a point near Mountain Home, 
Idaho, for transmission to Reno and 
eventually California. The 370-mile 
line to Reno will be built at a cost of 
$35 million. 

The remaining 50 MMcf, and more 
when developed, will be used by Pa- 
cific Northwest to supplement its pri- 
mary supply from the San Juan basin 
of New Mexico. Together these two 
sources will be utilized in the expan- 
sion of Pacific Northwest's markets, 
which include Seattle, Tacoma, Port- 
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land and Spokane. The company will 
spend $160 million for facilities to 
bring gas from the San Juan basin, to 
the industrial centers of the Northwest. 
It has been reported that this line will 
be completed 18 months prior to the 
first delivery of Canadian gas. 

FPC has already certified a fourth 
link in the network. Colorado Inter- 
state will build 365 miles of 22-in. line 
to carry 110 MMcf per day from a point 
on Pacific Northwest's line at Rock 
Springs, Wyo., to its market area near 
Denver. Colorado Interstate connects 
with lines taking gas to Chicago. Con- 
sequently, Canadian gas will have ac- 
cess to virtually all U. S. markets. 

The combined projects involve the 
construction of 3000 miles of pipelines 
at an estimated cost of $350 million. 


The third transmission project to cost 
more than $100 million scheduled to 
start this year will be a 1289-mile line 
to extend from gas fields west of New 
Orleans to Detroit. Gas from this $130 
million pipeline will be purchased by 
Michigan Consolidated-Gas Co. and 
Michigan-W isconsin Pipeline Co. Each 
of these companies will have to enlarge 
their facilities to handle the additional 
gas supplies. 

The mainline will be 30 in. in di- 
ameter and will be powered by three 
compressors with a total of 30,000 hp. 
The line will have an initial capacity 
of 300 MMcf of gas per day. 

American Louisiana said its new line 
will result in the removal of all restric- 
tions now in effect on the sale of gas 
for heating and other purposes by all 
utility customers served by Michigan- 
W isconsin. 
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Pipeline Progress maps 
show where gas transmission 
dollars will be spent 


1. Alabama-Tennessee Natural Gas 
Co., Florence, Ala. 


A 21.2-mile line from the end of its 
present 12-in. line south of Florence, to 
the Mississippi state border. Project 
will increase capacity of existing sys- 
tem. Cost: $600,000. 


2. Alberta Gas Trunkline Co. Ltd., 
Alberta. 


A 130-mile gathering line near Ed- 
monton-Bonnie Glen line south to Cal- 
gary; 80-mile line to Bassano, and 130- 
mile line to Saskatchewan boundary to 
gather and move gas to meet Alberta's 
requirements and export needs. 


3. American Louisiana Pipe Line Co., 
Detroit. 


A 1200-mile, 30-in. line from North 
Tepetate, Arcadia parish, La., to a point 
of connection with Michigan Consoli- 
dated Gas Co.'s facilities near Detroit. 
A 22-in. lateral will take off from the 
mainline at a point near Payne, Ohio, 
and will extend to a connection with 
Michigan-Wisconsin Pipe Line Co.s 
system near Bridgeman, Mich. A 24- 
in. and smaller size line will feed gas 
into the 30-in. line at North Tepetate. 
Total cost of $130 million includes 
three compressor stations with 10,000 
hp each. All gas transported by the new 
line will be purchased by Michigan- 
Wisconsin Pipe Line Co. 


4. Colorado Interstate Gas Co., Colo- 
rado Springs. 


A 385-mile, 22-in. line from connec- 


130 


tions with Pacific Northwest Pipeline 
Co. system at Green River, Wyo., to 
Denver. The line will utilize 9650 com- 
pressor horsepower, which includes a 
4400-hp compressor station at Green 
River. Construction is expected to start 
June 1, 1955. Cost estimate: $25 mil- 


lion. 


5. Colorado Western Pipeline Co., 
Denver. 


328 miles of 16- and 18-in. line from 
La Plata county to Pagosa Springs, Del 
Norte, Redwing, Gardner, Pueblo, Colo- 
rado Springs, and Denver. Cost: $21.6 


million. 


6. East Ohio Gas Co., Cleveland. 


A 113-mile, 30-in. line between To- 
ledo and Cleveland, Ohio, to serve the 
company's distribution system. Con- 
struction was to have begun April 15, 
1955. Cost: $10 million. 


7. lroquois Gas Corp., Buffalo, N. Y. 


241-mile, 20-in. line in Erie county, 
N. Y., to extend from compressor sta- 
tion in Elma to city gate station at Ton- 
awanda, N. Y. Cost: $1,540,000. 


8. Lone Star Gas Co., Dallas. 


A 10A4-mile, 18-in. pipeline exten- 
sion to North Fort Worth; a 21-mile, 
18-in. line from Dallas to Collin county, 
Texas; an 8-in. loop line in Hopkins 


and Delta counties, Texas: a 10.6-mile, 
6-in. line to Hollis, Okla.,. and Dodson, 


Texas, plus other routine construction. 
Total transmission budget of $2,546,- 


300 includes $682,700 for line rer 
ment, $55,000 for compressor ge 


and auxiliary equipment. Expendin 


will be approximately 1/12th) 


month. 4 


9. Manufacturers Light & Heat ( 
Pittsburgh. 


72 miles of 20- and 16-in. line, 
miles of storage and well lines, 2 
uring stations, and a 1760-hp cos : 
sor station at the Victory storage 
in Marshall and Wetzel counties, 
Va.; 751% miles of 10-, 12-, 24., 
in. lines and 4400 hp in new andj 
tional compressor facilities in W. 
ton, Allegheny, Chester, Lancaste 
Adams counties, Pa., and Marshall@ 
ty, W. Va.; 61 miles of line and | 
hp in compressor capacity on its 
in Ohio, Pennsylvania, and West’ 
ginia. 


10. Montana Power Co., Butte. @ 


‘. 


A 75-mile, 12-in. line from 
Lodge, Mont., to Missoula, Mont, | 
is expected to begin on June 1, 


11. Natural Gas Producers 
Colorado Springs. | 


A 48.7-mile, 10-in. line from 
eastern Colorado gas fields to Cog 
Interstate’s 20-in. line, and 3 @ 
8-in. and 10.1 miles of 4-in. line 
nect Adena field with Fort ! 
Cost: $1,374,000. 

12. Nevada Natural Gas 
Co., Las Vegas, Nev. 


An 11-mile, 10-in. line from Las¥ 
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to Apex, Nev., and 33 miles of 8- and 
6-in. line from Las Vegas to Sloan, Nev. 
Work was scheduled to start in April, 
1955. Cost: $600,000. 


13. Niagara Mohawk Power Corp., 
Syracuse, N. Y. 


A total of 21 miles of new pipeline 
at a cost of $795,000. Proects will in- 
clude a line from Waterford, N. Y., to 


Mechanicsville, N. Y.; and a line from 
Stranwix, N. Y., to Rome, N. Y. The 


company’s transmission budget includes 
$130,000 for compressor stations and 
auxiliary equipment. 


14. Pacific Gas & Electric Co., San 
Francisco. 


An 18-mile, 12-in line in Colusa and 
Glenn counties, Calif., to bring addi- 
tional gas into the middle Sacramento 
valley from two new fields. The line 
originates in the Beehive Bend area and 
extends south to a point near Princeton, 
then west to Gridley. Cost: $850,000. 


15. Pacific Northwest Pipeline Corp., 
Houston. 


A 1466-mile line from the San Juan 
basin in New Mexico and Colorado to 
markets in Washington, Oregon, Idaho, 
Utah, Wyoming, and Colorado. Includ- 
ed in the estimated cost of $160 million 
will be 433 miles of lateral lines, and 
14 compressor stations with a total ca- 
pacity of 104,420 hp. Construction is 
expected to start this spring. 


15-A. South Georgia Natural Gas 
Co., Birmingham. 


An 80-mile stretch of 6- and 8-in. 
line; 97 miles of 10-in. line; 110 miles 
of 6-, 8-, 10-, and 12-in. line; and 40 
miles of 4. aad 6-in. line—all in Ala- 
bama and Georgia. Total cost estimate: 
$8.6 million. 


v 


16. Southeast Alabama Gas District, 
Birmingham. 


A “U"-shaped system of about 330 
miles to serve southeastern Alabama. 
Owned by 14 municipalities, the system 
will also serve 10 other communities 
from connections with Southern Nat- 
ural Gas Co. near Montgomery and 
Phenix City. Southern points of the 
line are Andalusia and Dothan. Cost: 
$18.3 million. 


17. Southern Counties Gas Co., Los 
Angeles. 


A 31.5-mile, 30-in. line beginning 
five miles east of Desert Center turbine 
station and extending to a point two 
miles east of the Cactus City plant. The 
line will complement a section of the 
California-Texas Biggest Inch pipeline. 
Cost: $2.5 million. In addition, the 
company has budgeted $287,000 for 
line replacement, and $108,000 for 
compressor stations and auxiliary equip- 
ment. 


18. Tennessee Gas Transmission Co., 
Houston. 

FPC has approved a 243-mile, 24-in. 
line from Hebron storage field in Potter 
county, Pa., to connections with existing 
facilities near Greenwich, Conn., and a 
188-mile, 24-in. line connecting the 
Hebron field with the Harrison storage 
field in Potter county, Pa., and Steuben 
county, N. Y. Cost: $28.7 million. Ten- 
nessee Gas will also spend $14,647,221 
in joint gas storage projects with other 
eastern gas companies. 


19. Texas Gas Corp., Winnie, Texas. 


40 miles of 4-, 6-, and 12-in. exten- 
sion lines connecting present facilities 
with a new line of Transcontinental Gas 
Pipe Line Corp. in Cameron parish, La. 
The project will include a large com- 
pressor station and measuring station 
near the Sabine river crossing. Cost 
estimate: $3.5 million. 





20. Transcontinental Gas Pi 
Corp., Houston. 


Will build 315 miles of 36 
219 miles of 30-in. line, and - 
of smaller diameter pipeline w 
struction scheduled to start | 
1955. The 30- and 306-in. li 
parallel the companys main. 
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ol Gas Pipe Line about 45% of the distance between gas 21. United Fuel Gas Co., Charleston, 





. producing areas in the Texas-Louisiana W. Va. 
iiles of 36-in. line, gulf coast region and New York City. — An 18.4-mile, 20-in. line in Jackson 
line, and 46 miles Additional crossing of the Potomac and and Wood counties, W. Va., from Rip- survey 
pipeline with con- Savannah will be necessary. Two new ley to Rockport compressor stations; 
to start April 1, compressor stations will be buil-—one and a 22-mile, 8-in. field line in Mc- 
| 36-in. lines will in Texas with 2500 hp, and one in Dowell county, W. Va. Estimated cost 


nys mainline for Louisiana. Cost: $83 million. for both: $1,697,500. 
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® MAJOR PIPELINES PLANNED OR PROPOSED 
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1. Arkansas - Missouri 
Blytheville. 


Power Co., 


Is building 18 miles of local trans- 
mission line at a cost of $225,000. 


2. Atlantic Seaboard Corp., Charles- 
ton, W. Va. 


70.14 miles of 26-in., looping exist- 
ing pipeline between Cobb station and 
Baltimore. Total cost of $10,749,000 


includes an additional 2000 hp to the 
Cleveland, W. Va., compressor station. 


3. Central Hudson Gas & Electric 
Corp., Poughkeepsie, N. Y. 


Has set up a transmission budget of 
$398,000, which includes $170,000 for 
four miles of new transmission line, 
$123,000 for line replacement, and 
$105,000 for compressor stations and 
auxiliary equipment. 
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4. Central Kentucky Natural 
Co., Charleston, W. Va. 


A 14.2-mile, 24-in. line from Cold- 
springs measuring station to Cincinnati, 
and a 6.9-mile, 20-in. line, which would 
tap onto the Gulf Interstate transmis- 
sion line and extend to the Means com- 
pressor station. Capacity of the Means 
station will be boosted by 1980 hp. 
Cost of entire program: $3,241,000. 
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5. Chicago (Ill.) District Pipeline Co. 


A 16.2-mile, 30-in. extension to com- 
plete a 30-mile line from Joliet, Ill. to 
Chicago: Cost: $2,775,000. 


6. Cincinnati (Ohio) Gas and Electric 
Co. 


Will build six miles of transmission 
line at a cost of $521,400. The com- 
pany will also spend $153,000 for line 


replacement and $178,000 for miscel- 
laneous equipment. 


7. Cities Service Gas Co., Oklahoma 

City. 

A 93-mile, 26-in. line from Black- 
well, Okla. to Grabham, Kan. Cost: $4,- 
708,000. Also 145 miles of 20-, 16-, 8-, 
6-, and 4-in. lines beginning at Alva, 
Okla., and terminating in Barber coun- 
ty, Kan. Cost of $3,353,200 includes 
2700-hp compressor station. In addi- 
tion, the company plans to build 52 
miles of 10-, 8-, 6-, and 4-in. gathering 
lines in the Hugoton field. An esti- 
mated expenditure of $571,500 for this 
project includes 1350 additional com- 
pressor horsepower. 


8. Connecticut Gas Co., Berlin, Conn. 


Will spend $400,000 for new trans- 
mission line to serve its system. 


9. El Paso Natural Gas Co., El Paso. 


A 370-mile line from Mountain 
Home, Idaho, to Reno, Nev., to handle 
gas destined for California customers 
and supplied by Pacific Northwest 
Pipeline Corp. Cost: $35 million. 


10. Houston Pipe Line Co., Houston. 


Has budgeted $755,000 for new 
pipeline, $100,000 for replacement of 
line, and $100,000 for compressor sta- 
tions and equipment. 


11. Indiana Gas & Water Co. Inc., 
Indianapolis. 


A $968,000 transmission budget in- 
cludes $836,000 for 43 miles of trans- 
mission line, $65,000 for line replace- 
ment, and $67,000 for compressor. 


12. Michigan Consolidated Gas Co., 
Detroit. 


A 25\4-mile, 12-in. line from con- 
nection with Michigan Wisconsin Pipe 
Line Co. line near Sparta to Muskegon, 
Mich., and a 32,000-hp compressor sta- 
tion for storage in Six Lakes field in 
Mecosta and Montcalm counties, Mich. 
Cost: $11.4 million. 


13. Michigan Gas Storage Co., Jack- 
son, Mich. 


A 36-mile line from a point near Mc. 
Pleasant, Mich. to a point near Zilwau 
kee, Mich. Total cost of $2,665,200 in- 
cludes $865,000 for compressor stations 
and auxiliary equipment. 


13-A. Pacific Gas & Electric Co., San 
Francisco. 


A 28.5-mile, 16-in. line from Marys- 
ville to Lincoln and from McClellan 
Field to North Sacramento to reinforce 
transmission system north of Sacra- 
mento; 7 miles of 20-in. line to com- 
plete the paralleling of Main No. 138 
southwest of Helm; 60 miles of 12- and 
10-in. line from the Topock-Milpitas 
line to Trona; 3.5 miles of 24-in. main 
in Oakland and Berkeley; and 33 miles 
of gathering lines. New compressor fa- 
cilities will be built in the east and west 
Rio Vista gas fields, and additional com- 
pressor horsepower added in other parts 
of the system at a cost of $199,000. 
Total transmission construction: $5,- 
124,000. 


14. Michigan - Wisconsin Pipe Line 
Co., Detroit. 


A system of 251.9 miles of 24-, 18-, 
12-, 6-, and 4-in. loop lines, and an ad- 
ditional 3400 hp at compressor stations 
chiefly in Illinois. Total cost: $11,435,- 
000. This construction program will 
enable Michigan-W isconsin to purchase 
100 MMcf of gas daily from American 
Louisiana Pipe Line Co. 


15. Missouri Public Service Co., War- 
rensburg, Mo. 


A 136-mile line from New Franklin, 
Mo. to Trenton, Mo. Work is expected 
to start May 1955. Cost: $3,012,868. 


16. Natural Gas Pipeline Co. of 
America, Chicago. 


A 350-mile, 20- and 26-in. line from 
Wise county, Texas, to Station 111 at 
Fritch, Texas. The new line will aug- 
ment the companys gas supply. Con- 
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gruction to begin July |, 1955. Cost: 

$28,487,000. 

17 Natura! Gas Storage Co. of Illi- 
nois, Chicago. 

A 31-mile, 36-in. line from storage 
field at Herscher, Ill. co point on the 
Texas Illinois line | - miles south of 

¢ [i]. Construction is expected to 
sort July 1, 1955. Cost: $5,140,000. 


18. Northern Natural Gas Co., 
Omaha. 


A 400-mile, 24-in. line from the 
United States-Canada border to a point 
gear Minneapolis and two compressor 
stations with 5280 hp each. Cost: $56,- 
786,000. The company would also build 
, 188-mile, 24-in. line to serve Duluth, 
Minn., Superior, W1s., and North Da- 
kota, and install a 2000-hp compressor 
station in the Panhandle field. Also, a 
9.mile, 30-in. line north of Clifton, 
Kan., and one 2000-hp addition at Sun- 
ray, Texas. 


19. Northwest Alabama Gas District, 
Hamilton, Ala. 


A Y-shaped, 114-mile line connect- 
ing with Southern Natural’s System at 
Moore's Bridge, Ala., to serve Winfield, 
Boston, Haleyville, Bear Creek, Hackle- 
burg, Hamilton, Guin, Sulligant, and 
Brilliant. Will transport gas for city of 


Fayette. 
20. Oklahoma Natural Gas Co., 
Tulsa. 


Has set up a transmission budget of 
$1,898,286, which includes $957,482 
for 126.3 miles of new pipeline, $887,- 
$63 for replacement of line, and $53,- 
241 for compressor stations and auxil- 


lary equipment. 
21. Panhandle Eastern Pipe Line Co., 
Kansas City, Mo. 


A 58.3-mile loop line from a point 
neat Springfield, Ill. to Peoria, Ill., and 
48 miles of short sections of line to be 
built at various points on their system. 
Estimated cost: $3,605.210. In addi- 
tion, Panhandle Eastern has budgeted 
$441,000 for line replacement, and 
$105,000 for compressor station and 
auxiliary equipment. 


22. Peoples Natural Gas Co., Pitts- 
burgh. 


Will build 41 miles of local trans- 
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mission line at a cost of $369,500. The 
company will also spend $205,400 for 
line replacement, and $100,800 for 
compressors and auxiliary equipment. 


23. Philadelphia Electric Co., Phila- 
delphia. 


W ill spend $1,808,000 for 13.6 miles 
of new transmission lines, and $50,000 
for replacement of line, all in the Phila- 
delphia service area. 


24. Pioneer Natural Gas Co., Amar- 
illo, Texas. 


Irrigation laterals and local trans- 
mission mains totaling 538 miles at a 
cost of $5,880,000. In addition, $406.- 
000 has been budgeted for replacement 
lines, and $570,000 for compressor sta- 
tions and auxiliary equipment. 


25. San Diego Gas and Electric Co., 
San Diego, Calif. 


Has budgeted $550,000 for compres- 
sor stations and auxiliary equipment to 
serve its transmission and distribution 
lines. 

26. South Jersey Gas Co., Atlantic 
City. 

Has budgeted $547,000 for 19.1 

miles of local transmission line. 


27. Tennessee Gas Transmission Co., 
Houston. 


Awaiting FPC approval is a 370- 
mile, 30-in. line from Station 1 near 
Aqua Dulce, Texas, along the shore line 
of the gulf coast of Texas and Louisiana 
to Station 507 near Kinder, La. The 
Kinder station is at the south end of 
the 576-mile Kinder-Portland line buile 
in 1954. The new line will run through 
important gas producing areas, making 
new gas supplies available, not only 
trom fields on shore, but from the vast 
off-shore tidelands area where explora- 
tion has only recently begun. Cost: 
$35.4 million. 


28. Texas Gas Transmission Corp., 
Owensboro, Ky. 


A 77.64-mile line from Covington, 
Tenn. to Jeffersontown, Ky.; a 115-mile 
line from Hardinsburg, Ky., to Bedford 


horsepower, including one new station 
at Riverton, La., and a 13.61-mile line 
from Haughton station on Texas Gas 
Transmission line to valve No. 3. All 


three projects are scheduled to begin 
July 1, 1955. Total cost: $17.5 million. 


29. Texas Eastern Penn-Jersey Trans- 
mission Corp., Shreveport, La. 


Has budgeted $3,713,800 for trans- 
mission projects which includes §$2,- 
820,800 for compressor stations and 
auxiliary equipment. 


30. Texas Eastern Transmission 
Corp., Shreveport, La. 


A 216-mile, 24-in. line from Castor, 
La. to Kosciusko, Miss.; a 133-mile, 16- 
in. line from Beaumont, Texas, to a 
point on the Provident City-Castor line 
near Lufkin, Texas; plus an addition of 
81,100 compressor horsepower to its 
system. Total cost: $82,265,800. Com- 
pletion of these projects will allow 
Texas Eastern Transmission to recon- 
vert the Little Big Inch back to oil 
Service. 


31. Trans-Canada Pipe Lines Ltd., 
Calgary. 


A 2240-mile, 30- or 36-in. line across 
Canada from Alberta gas fields across 
the Prairies, around the Great Lakes to 
Ontario and Quebec with a line run- 
ning off from Winnipeg to the U. S. 
border; 13 compressor stations totaling 
94,160 hp. Cost: $300 million. 


32. United Natural Gas Co., Oil 
City, Pa. 


Has budgeted $1,008,000 for trans- 
mission projects, which includes $170,- 
000 for 9 miles of new line, and $763,- 
000 for replacement of line. 


33. Westcoast Transmission Co. Ltd., 
Calgary, Alberta, Canada. 


A 650-mile, 30-in. mainline from 
Peace river gas fields to Vancouver, B. 
C., and to the U. S. border where the 
line will connect with Pacific Northwest 
Pipe Line Corp. Of the $141 million 
total cost, $36 million has been bud- 
geted for 1955. 


34. Wilcox Trend Gathering System, 
Shreveport, La. 


5.5 miles of 3-in. gathering lines in 
Dewitt and Victoria counties, Texas; a 
16-mile, 16-in. loop line in Lavaca 
county, Texas. The company will in- 
stall 2000 additional compressor horse- 
power to its system. Total transmission 
expenditures for 1955: $3,144,300. 
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Compressor station maintenance 


is good business 




















T'S spring. 
Spring—the time for a general housecleaning, 
when housewives throughout the nation are going 


bucket, and carpet beater. 

For the compressor station superintendent, spring 
doesn't have that much meaning. While the easing of 
the weather makes it simpler to take boosters off the 
line for extensive maintenance and repair, he has 
actually been concerned with preventive maintenance 
the whole year round. Modern gas transmission line 
compressor stations are maintained on a continuous 
basis. The operating department wages a constant war 





over the house from attic to basement with mop, 


against deterioration of stations and their mechanical 
equipment. Preventive maintenance, coupled with 
periodic overhaul, is now an integral part of operat- 
ing policy. 

For its distribution system maintenance issue, GAS 
proved its point that MAINTENANCE IS GOOD 
BUSINESS. We believe that this phrase holds true 
for the pipeline companies as well, and it is particu- 
larly suited when thinking in terms of revolving, 
reciprocating, constantly-in-motion mechanical equip- 
ment in compressor stations. With bur slight modi- 
fication, we propose — COMPRESSOR STATION 
MAINTENANCE IS GOOD BUSINESS! 





a 
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COMPRESSOR STATION MAINTENANCE 











Modern methods emphasize 
preventive maintenance 


By J. FRED EBDON *° Managing Editor 








OMPRESSOR stations can accur- 

ately be called the hearts of gas 
rransmission lines. Like the human 
heart, they produce the energy required 
ro move fluid through conduits to the 
desired destinations, but unlike the 
human organ, each transmission line 
usually has more than one compressor 
station composed of several compressor 
units. This allows one or a group of 
engines and /or compressors to be taken 
out of operation for needed repairs and 
maintenance. Further, this ability to 
practice preventive maintenance and 
make repairs as required practically re- 
moves any estimated limit of longevity 
for compressing equipment. Under a 
good maintenance program, obsoles- 
cence is the only basis for engine or 
compressor retirement. 

Down time and the replacement of 
parts Or units in Compressor stations is 
expensive. In addition, it is costly to 
the operating company because it usual- 
ly means some interference with the 
work of gas transmission, it decreases 
plant capacity temporarily, it may result 
in loss of some revenue, and it may well 
involve the payment of overtime wages. 
Preventive maintenance can reduce 
these expenses. The old concept of run- 
ning equipment until it stops was dis- 
carded long ago by most astute operat- 
ing managements. The ability to antici- 
pate trouble before it causes damage is 
far more important to the present own- 
ets of modern high-speed compressor 
equipment than the ability to straighten 
out messes and repair wornout or re- 
place damaged parts. The men in the 
»§ field, operators and engineers, should 
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COMPRESSION PRESSURE PS: 








Fig. | (top). Running record of performance of lube oil coolers. Top plot shows the temperature 
into an oil cooler; the lower plot shows the outlet temperature from the cooler. 


Fig. 2 (bottom). This curve would indicate when compression pressure begins to drop because of 


wear, sticking, or scuffing of piston rings. 





also obtain greater satisfaction out of 
preventing trouble than fixing the re- 
sults of it. 


AIDS TO A PREVENTIVE 
MAINTENANCE PROGRAM 


Some compressor stations are de- 
signed to facilitate close checks on the 
Operating equipment so that perform- 
ance data can be easily collected. Other 
stations have had practices included in 
their design that represented false econ- 
omy; for example, some designers have 
found it convenient to leave out drain 
and testing fittings during the original 
construction. Operating personnel and 
maintenance crews will vouch for the 
imprudence of such frugality. They 
know that the manufacturers of com- 


pressor station equipment have pro- 
duced machines that are marvels of de- 
sign and operating performance, but as 
in the case of all mechanical devices, 
they will break down eventually—on 
occasion, prematurely. Therefore, the 
station should be designed on the 
assumption that the equipment will not 
always operate according to plans. 

Drains, pressure taps, thermometer 
wells or other temperature indicator fa- 
cilities, etc., can be inexpensively in- 
stalled during construction stages, but if 
they are overlooked until operating ex- 
perience indicates that they are neces- 
sary, shutdowns or hot taps are required 
to effect installation. 

Thermometer wells: Thermometer 
wells should be installed at every loca- 
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Compressor maintenance...Loss of compression 


pressure can mean valve trouble 
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Fig. 3 (top). Blowby can be detected by the use of pressure gauges and adequate records. The 
curve here shows an increase in lubricating oil consumption, adding to the suspicion of the 


presence of blowby. 


Fig. 4 (bottom). Graph of the property as shown here would be advantageous because blowby 
would result in an increase in the crankcase pressure. 





tion where the temperature of lubricat- (4) The cooling water inlet and out- 


ing oil, fuel gas, process gas, air serv- 
ices, or water undergo changes by com- 
pression or blending, or by passing 
through coolers, heaters, or other auxil- 
iaries. As a minimum design standard, 
thermometer wells are needed at: 


let for each lubricating oil cooler. 

(5) The lubricating oil inlet and out- 
let tor each oil cooler. 

(6) Points where the only method of 
determining flow rate of water, gas, or oil 
is by a comparative use of relative tem- 
peratures. 

(1) The suction to each stage and the 


discharge from each cylinder. As examples of the use of tempera- 


ture data in preventive maintenance 


(2) The cooling water outlet tor each . 
work, the following are cited: 


compressor cylinder. 
(1) The performance of lube oil 


(3) The cooling water inlet and out- 
coolers can be followed by the use of a 


let for each bank of power cylinders. 





Valve maintenance is needed to free suction and discharge valves of carbon deposits. 
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running record suc 
on Fig. |]. The 
temperature into an 
plot shows the outle: cMperature fr 
the cooler. When the plots steneh 
diverge, it is an indication that the 
cooler is dirty and should be Cleaned 
The first preventive CP Would be , 
check the Water treatment and inhibje. 
Ing processes to prevent the collectiog 
of foreign material and the formation 
of scale. 


> the chart 
plot shows the 
cOoler; the lower 


(2) If the gas discharged from One 
compressor cylinder has a higher tem. 
perature than has the gas discharged 
from another doing the same work. i 
is probable that a cylinder is mal func. 
uioning. This detection method wil] not 
give an indication of what is wrong 
with the cylinder, but it does SETVE a 
a warning that there may be a fatalty 
suction or discharge valve or that leaky 
piston rings are allowing blowby. | 

Pressure taps: Blowby is one of the 
most serious and recurring problems jp 
compressor engine operation. This cop. 
dition can be detected by the use of 
pressure gauges and adequate records 
The curve plotted on Fig. 2 would pic. 
torially indicate when compression pres 
sure begins to drop because of wey. 
sticking, or scuffing of piston rings 
which would cause one to suspect blow. 
by. The curve on Fig. 3 showing a 
increase in lubricating oi! consumption 
would add to the suspicion of blowby. 
Then, too, blowby would result in a 
increase in the crankcase pressure, $02 
graph of the property as shown on Fig 
4 would be advantageous. These chars 
show the average for the compressor 
cylinders; hence, they reflect the wen 
in a general way and provide ampk 
warning of piston ring deterioration 
so that a changeout program can k 
planned well in advance of absolute 
necessity. If the compression pressure 
for an individual cylinder showed 
marked decline, it could be plotted oe 
the same graph separately so that mor 
frequent checks and an early inspectic 
could be made. Loss of compresses 
pressure can mean valve trouble in four 
cycle engines. 

Carbon formation at suction of ds 
charge valves, or in lead lines 0 @ 
from a compressor, is another probles 
that vexes most station operators. Th 
effect of the clogging on the pressur 
within the cylinder is difficult to evale 
ate. A simple device to measure th 
pressure has been suggested. A smal 
pressure bottle, made of 2-in. pi 
capped at both ends, can be fitted i 


GAS—May, 195 





(10 
ex! 
am 
oul 


liqu 
ber: 
cien 
at ¢ 
ind! 
live: 
P 
INSts 
near 
give 
amis 
actu: 
long 
more 
cycle 
their 
ope. 
there 
shoul 
as, fe 
cycle 
Py 
load | 
shoul. 
meth 
by m 
haust 
howe 
coils, 
valves 
Case © 
On 
gine | 
thoug 
matin; 
Their 


GAS. 








—_— 


i 


—_— SS = #2C«’' 











oe end and a small 
ver. The inlet line 
valve and a block 
moaratus is then in- 


pressure gauge ' 

inlet line on the 0 
should have a check 
valve in it. The «| 
galled in an indicator plug hole on the 


unit Operated in its 
pressure gauge 


cylinder and the 

normal manner. [11 

will measure the highest pressure ex- 

‘enced in the cylinder if the check 
valve Is installed so as to allow flow into 
the bortle. Conversely, if the check 
valve is reversed and the bottle filled 
with high-pressure gas, the device will 
indicate the minimum pressure encoun- 
rered in the cylinder. 

Drains: Drains can be used to collect 
data. For instance, if the stubs into suc- 
tion compressor cylinder volume bottles 
extend into the bottle a couple of inches 
and the bottle is provided with a drain 
outlet and valve, liquid carry-over from 
the process gas inlet scrubbers can be 
recorded. This will produce a check on 
the efficiency of the scrubbing opera- 
tions, or, if it is known that an expan- 
sion and resulting temperature drop is 
occurring in the gas between the scrub- 
ber and the bortle (this could cause 
liquid formation even when the scrub- 
bers are operating at their rated efh- 
ciency), the recorded liquid collection 
at the volume bottle drain will at least 
indicate the condition of the gas as de- 
livered to the compressor cylinders. 

Pyrometers; The use of pyrometers, 
installed with thermocouples mounted 
near each exhaust port, will frequently 
give an indication that something is 
amiss in an engine, but they will not 
actually locate the trouble. They have 
long been used with large diesels, and 
more recently with both two- and four- 
cycle engines. Investigation shows that 
their main value lies in tipping off the 
operator that an irregularity exists; 
there is disagreement over whether they 
should be used to determine such things 
as, for example, unbalance of a two- 
cycle engine. 

Pyrometers give an indication of 
load conditions, but other instruments 
should be used to confirm this quick 
method. “Pull cards” are recommended 
by most engine manufacturers. The ex- 
haust pyrometer is an excellent tool, 
however, for locating faulty spark plugs, 
coils, condensers, points, and exhaust 
valves. This is particularly true in the 
case of two-cycle engines. 

Other aids: Recording card-type en- 
gine indicators are a rather expensive, 
though very useful, medium for esti- 
mating compressor engine performance. 
Their application to the older hori- 
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Devices such as the portable indicator shown above are particularly useful for checking four-cycle 


engines for proper fuel adjustment. 





zontal type units was much simpler than 
is their use with the angle and V-type 
engines. An experienced technician is 
required to manipulate and interpret 
them, but they produce worthwhile data 
in the form of a permanently recorded 
existing pressure pattern. 

Other helpful devices for preventive 
maintenance for gas compression equip- 
ment are: 


(1) Average and maximum pressure 
indicators—these have a number of ap- 
plications, such as indicating average or 
maximum peak explosion pressures, etc. 

(2) Mercury-filled manometers—these 
can be used advantageously for measur- 
ing scavenging air pressure, intake mani- 
fold vacuum, etc. 

(3) Portable combustion indicators— 
devices of this sort are particularly useful 
tor checking four-cycle engines for proper 
fuel adjustment. 


(4) Neon glow-bulbs —these inex- 
pensive tools are useful for checking rela- 
tive voltages and milliamperage in non- 
metallic, shielded, high-tension ignition 
system conductors. 


(5) Neon timing lights—such instru- 
ments can be used for their designed pur- 
pose without interfering with outputs 
from conventional ignition systems. 


(6) Mechanical auscultators — with 
these an interested engineer with experi- 
enced ears can listen to an engine and 
easily pick up unusual sounds in its oper- 
ations that may mean trouble. 


NON-DESTRUCTIVE 
TESTING 


Non-destructive testing equipment is 
another physical factor that can vitally 
affect maintenance around a compressor 
station. Some of the companies that 
make this equipment market it for di- 
rect sale, others offer their service on 
a rental or contract basis; other com- 
panies will sell or rent their equipment 
and rent the services of their tech- 
nicians. Many compressor station oper- 
ators have had excellent results with in- 
place testing by non-destructive meth- 
ods. In general, an oily-paste that has 
fluorescent ferromagnetic particles sus- 
pended in it is applied to the part being 
inspected. A magnetic field is then in- 
duced in the part. Discontinuities in 
the structure of the part cause sudden 
interruptions in the magnetic field and 
locally crowd some of the flux outside 
of the part. The resulting leakage fields 
attract and hold some of the suspended 
magnetic particles. When the part is 
examined under black lights*, the re- 
sulting fluorescence from the metallic 
particles gives a definite indication of 
the location, shape, and extent of any 
discontinuities. 

*~” sepales teom applied to the invisible radiant 
energy in that portion of the ultra-violet spectrum 


just beyond the blue ef visible light. It ie in the 
range between 3500 and 4000-Angstrom unite 
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LUBRICATING OIL 
MAINTENANCE 


Probably the foremost factor in pre- 
ventive maintenance is the care and 
handling of lubricating oils. Oil can 
be and is contaminated in many ways. 
Blowby, no matter how slight, carries 
carbonaceous material formed by in- 
complete combustion in the power cyl- 
inders into the oil in the crankcase. 
Dust and dirt sucked into the scaveng- 
ing air also wind up in the crankcase 
oil, as do particles of metal worn from 
cylinder walls and pistons. The fuel 
may also deliver entrained contaminants 
to the oil. 

Detergent oils hold the contaminants 
or disperse them until normal circula- 
tion carries them to filters where all but 
the smallest contaminating particles are 
removed, but it is essential that an ade- 
quate flow of lubricating oil at the 
proper temperature is provided to trans- 
port contaminants away from cylinders, 
rings, and pistons. The quality and tem- 
perature of this oil must be constantly 
maintained; however, what is the best 
lubricating oil temperature is a con- 
troversial point. Temperatures ranging 
from 120° to 180° F have been advo- 
cated, but incorrect temperatures are 
known to cause crankcase dilution or 
sludge or varnish formation. 


Most experts have set optimum oil 
temperatures between 140° cto 160° F, 
so perhaps the best solution is in 
the range of from 150° to 160° F. 
At these temperatures, the pistons ex- 
pand less than the cylinders, so proper 
cylinder-piston clearances are main- 


tained. A jacket water temperature in 
the range from 155° to 170° F will 
assure the proper action in the metal 
of the parts and help prevent conden- 
sate in the crankcase. Pressure gauges 
upstream and downstream of the oil 
filter(s) will indicate an unusually large 
pressure drop, which, in turn, gives 
warning that clogging has occurred and 
indicates the necessity for cleaning or 
changing filter elements. 

Lubricating oil line piping can cause 
a lot of trouble. Most bearing manu- 
facturers feel that dirt causes many of 
the bearing failures. Mill scale from 
black iron pipe, and zinc that slufts off 
of galvanized pipe, can cause this sort 
of failure. Welded steel pipe and fit- 
tings can produce mill scale, welding 
slag, and spalls that may find their way 
into the lubricating oil and cause bear- 
ing trouble or clog filters; however, the 
welding fittings and spools can be 
pickled after fabrication to eliminate, to 
a greater or lesser extent, this hazard. 
The best material for lube oil piping is 
largely a matter of personal opinion, 
but the piping must be carefully con- 
sidered lest it become one more source 
of contamination. The whole problem 
of oil care actually resolves about in- 
terrelation factors; that is, contaminants 
tend to lodge in varnish formed on 
lubricated parts. The varnish is general- 
ly formed by excessive oil temperatures 
and the net result is usually lapping 
action on bearing journals; so, each 
phase in the maintenance of lubricating 
oil is important. 

Low oil level, a broken oil pump, 
clogged filters, a dirty suction strainer, 





Preventive maintenance on starting air systems should reduce corrosion from entrained and 


collected moisture. 
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a loose oil line conne 110, a faulty oj) 
pressure regulator, etc., can all Cause low 
oil pressure. The presence of up 
heated areas and th: ‘Ppearance of bab. 
bitt being forced our ine Sides of a bear. 
ing are warning agents that can 

be found during a crankcase inspect; 
if something has gone amiss in ru 
lubrication system. A little air Pressure 
on ‘the oil system, when the Crankcase 
doors have been removed, wil] aid in 
locating bearing leakage. Small leaks 
are not evidence of serious trouble but 
a large volume of leakage indicates : 
bad bearing. If this is not the trouble 
it is likely an oil pump has broker 
down. 

Basically, it is well for the Station 
operator to be guided by the COndition 
of the engine, filtering elements, oi] 
pressure gauge readings, and the pH o¢ 
neutralization number and percent of 
insolubles in the oil as revealed by 
laboratory analysis. 


THE AIR INTAKE SYSTEM 


An efficient air filter is standard 
equipment on modern installations 
Again, the prevention and eliminatios 
of foreign material is of prime impor. 
ance. In line with this, the piping sys 
tem and welded joints should be jarred 
to remove any mill scale or other for. 
eign material and then blown dows 
with compressed air. Pressure gauge or 
manometer readings across the air io- 
take filter should be made periodically 
to assure that the pressure drop through 
the element does not exceed that recom. 
mended by the manufacturer. The fre. 
quency for scheduling cleaning can be 
ascertained from a log of the mano 
meter readings. 


THE STARTING 
AIR SYSTEM 


Moisture is the major source d 
trouble in starting air systems. How 
ever, contamination in general must be 
prevented by making sure that the pip 
ing is free of metallic particles and 
other foreign material when it & ® 
stalled for service. After clean pipings 
installed, there is the inevitable problem 
of entrained moisture if nothing is done 
or installed to provide preventive mait- 
tenance. Engines do not use their statt 
ing air system very often, so moistutt 
that forms in the lines has ample op 
portunity co collect in valves, low spos, 
other mechanisms, etc., and product 
considerable corrosion. Several methods 
have been used to combat this problem 
drips or drain pots have been ins 
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air headers, various types of 
ave been cried, and fine oil 


been injected into air Sys- 


on engine 
sir dryers h 
sprays have ! : 
rems from oil atomizers 
NE AND COMPRESSOR 
EYLINDER COOLING WATER 


The latest trend in cooling systems 
; for increased water cemperatures. ° 
Vapor phase cooling is not new, but it 
has been rather slow to catch on. There 
wre still plenty of arguments for lower 
cooling water temperatures and there 
sre many good engine men who remain 
10 be convinced, but temperatures in 
excess of 212° F may be ideal. It is 
certain, however, that the temperature 
of the jacket water should be higher 
than that of the lubricating oil. Clear- 
ances between the piston and cylinder 
walls depend upon the maintenance of 
jacket water at temperature IM eXxCess 
of 150° F. 

Compressor cylinder cooling water 
temperatures are usually maintained at 
relatively low values so that some of 
the heat from gas compression is re- 
moved. This produces greater effici- 
ency; however, when wet gas is being 
processed, the temperature of the water 
cooling the compressor cylinders must 
be high enough to prevent condensation 
in the process gas and cylinders. In this 
case, the compressor cylinder water 
should be maintained above 150° F. 

The volumes of water passing to the 
engine jacket and the compressor cylin- 
ders should be carefully measured and 
controlled. Frequent temperature read- 
ings should be taken in the cooling 
water system. These should be logged 
so that a progressive reduction in cool- 
ing effect can be observed. A scaled-up 
cooling system can result in scored cy]l- 
inder heads, etc., so it is well to keep 
the cooling water clean and accurately 
treated. 

Calcium carbonate or limestone-like 
hard scale will greatly reduce the effi- 
ciency of heat transfer surfaces and may 
clog water flow passages unless proper 
maintenance is applied. In addition to 
this, algae and slime are often problems 
in cooling water. Proper water treat- 
ment, then, involves removing the scale- 
forming constituents or at least hold- 
ing them in suspension, preventing the 
formation of slime and sluge, control- 
ling the pH value to protect the wood 
of the cooling tower, and inhibiting the 
metallic parts through which the water 


*See “Hew Large Compressors Li tilize Vapor Phase 
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is circulated. In line with the latter, 
good preventive maintenance will elimi- 
mate regular aeration of the cooling 
water to prevent the formation of the 
corrosive conditions that cause iron 
oxide deposits in the engine and com- 
pressor jackets. Water is commonly 
aerated by falling freely from an entry 
point, in a vessel, to the maintained 
water surface some distance below. A 
maintenance program should not over- 
look the elimination of points where 
aeration could be happening. 


THE FUEL GAS 


Any gas-fired engine produces its op- 
timum power when fed with clean, dry, 
fuel gas that has a constant heating 
value. Often, however, wet gases are 
used, so scrubbers must be maintained 
in good condition or they fail to pro- 
duce their designed job. 

Modern engines are very efficient, but 
they must be supplied with liquid-free 
fuel gas. Liquid carry-over from the 
scrubbers is particularly troublesome. 
Solids in fuel gas will also make main- 
tenance costs soar, so additional filters 
downstream from the scrubbers will be 
a valuable investment from the preven- 
tive maintenance point of view. 


OPERATING PRACTICES 
FOR PREVENTIVE 
MAINTENANCE 


Only a few specific preventive main- 
tenance points have been mentioned be- 
cause of the complex nature of engine 
and compressor mechanisms. There are 
many more important points for the 
various Operating devices and processes. 
Perhaps the one that cannot be over- 
stressed is the lubricating oil system. It 
is the key to many compressor station 
problems. Observance of the lube oil 
properties can serve as a check on the 
operation of several important parts. 
For instance, bearing trouble can be de- 
tected or at least suspected if lubricat- 
ing oil pressure drops. This is particu- 
larly true in the case of the slow run- 
ning engines; however, in faster run- 
ning engines with thinner babbitted 
bearings, the babbitt may flake off, fail 
completely, and damage journals before 
filters and strainers show much evidence 
of a change in the relationship between 
the connecting rod bearings and main 
bearings clearances. 

Both two- and four-cycle engines are 
sensitive to adjustment and tinkering. 
They react in diverse ways to malad- 
justment, so it is wise to study prob- 
lems as they arise rather than attempt 


various cut-and-dry techniques. Often 
the reaction of a particular engine is 
misleading. An an example, the gover- 
nor may hunt if the cylinders become 
unbalanced. Some engineers would be 
quick to say that the governor is at fault 
when actually its operation is as de- 
signed. An engine well balanced at or 
near its capacity will not always appear 
to be in balance at slower speeds and 
lighter loads. There may be some inter- 
mittent detonation or even very annoy- 
ing pinging under this situation. In all 
cases, adjustment of the cylinder bal- 
ance is not the answer. Fuel gas pres- 
sure, scavenging air pressure, blower 
valves, and the condition of the air 
cleaner and cylinder parts should be 
checked before the balancing valve is 
adjusted. The balancing valve, once it 
is properly set, should remain in perfect 
setting for a long time before readjust- 
ment is required. 

The fuel volume usually changes 
more in relation to load than does the 
air supply, so the mixture may become 
richer under increased load. Detonation 
will usually occur when this condition 
is encountered. The same is true for an 
individual cylinder on the two-cycle en- 
gines if one or more of the adjusting 
valves is not properly set. Also, in the 
afternoons of warm days, the reduced 
density of the intake air, caused by rela- 
tively high ambient temperatures, may 
make the fuel-air mixture too rich and 
result in detonation. Cooling and in- 
take air is a solution to this problem. 
Again, the solution does not depend on 
adjusting the cylinder balance. 

The ignition system should also be 
checked before the cylinders are judged 
unbalanced. Faulty ignition to one cyl- 
inder may cause another cylinder to be 
overloaded and produce detonation. 
After the ignition system is functioning 
normally, the gas regulating valve 
should be properly set to admit con- 
stant pressure as required. 

Preventive maintenance should in- 
clude a reasonable warm-up period to 
allow internal parts to attain operating 
temperature before loading is applied. 
Also, idling for a short period before 
shutdown will minimize carbon depos- 
its in the ports and on piston heads. 
Carbon on intake ports can cause a re- 
duction in air supply to the cylinder 
and detonation may be produced from 
resulting rich mixture; these carbon de- 
posits may be the result of excessive or 
faulty lubrication. Inadequate cooling 
by the circulated water can result in hot 
spots, which can result in detonation. 
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(verloads are a serious contributor to 

er maintenance costs; these can be 

potted by frequent horsepower checks. 

(lose attention to pyrometer readings 

in be used to indicate minor trouble 
and/or warn of unbalance. 

The station personnel should be cau- 
tioned repeatedly that designed speed 
should be maintained to prevent oper- 
ation at slower speeds under conditions 
that would produce an overload condi- 
rion at rated speeds. Pockets or lifters 
would then be used to operate in rela- 
rion to load variations. 


THE OVERHAUL PROGRAM 


Preventive maintenance can go a long 
way toward reducing operating costs 
and eliminating down-time for repair 
and overhaul, but in spite of all main- 
tenance efforts, compressor station 
equipment will have to be periodically 


slow-speed engines have had to go out 
the window. Also, with the power units 
used prior to the war, there was not 
much variance among the overhaul 
periods for the various types‘of engines 
used; now, each type of power unit 
must be considered separately. For in- 
stance, the overhaul period for a gas 
combustion turbine will not prove feas- 
ible for large, slow reciprocating en- 
gines. Nor will a program of semi-high- 
compression reciprocating engines 
work out in all cases for high-compres- 
sion engines. 

Another change is occurring in over- 
haul philosophy: that is, there is a trend 
toward scheduling them for the spring 
season rather than during mid-summer. 
Some compressor men now think that 
the intense heat encountered in most 
areas (are Our summers getting warm- 
er?) is a greater source of wear and 
deterioration than are the peak loads of 


stance, when bearings are bej 
placed in reciprocating equipment ri 
bearing cap may be distorted ated 
dowels are inserted . rectly and car 
fully and torque wrenches are used 7 
tighten the bolts eve niy and past 
sively. Precision tools such as — 
eters, surface gauges, combination = 
scales, squares, etc., are musts. 

Portable scaftold-type overhead plat. 
forms are invaluabk ror SCOrage of 
upper gear while compressors are bein 
worked over. In line with this, al 
job-rated hoisting equipment can pa 
for itself when heavy parts must . 
lifted for removal or installation, Pr 
slings, shackles, etc., should be provided 
so riggers can sling loads efficiently an 
safely. 

Jigs should be provided for jObs such 
as fitting compressor and scavenging 
rod packings, bearing liners, etc. Pay 
racks, gasket boards, and portable unix 





Before cylinders are judged unbalanced, the ignition system should be checked. 





overhauled to increase operating effici- 
ency and longevity. There have been 
many fine papers written on methods 
for the determination of the ideal tim- 
ing for compressor overhauls, so that 
subject will not be covered in detail 
herein. It should be obvious that a great 
deal of data gathering, record keeping, 
and information processing is required 
to accurately determine the point at 
which overhauls become a paying prop- 
osition. With the advent of high com- 
pression ratios, high-speed units, super- 
charging, etc., many companies have 
found that the overhaul schedules 
worked out on the basis of the older, 
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the winter. Hence, they would rather 
have their equipment in the peak oper- 
ating condition for the rigorous sum- 
mer season. Also, the man-hour efhici- 
ency of overhaul crews is improved 
when this heavy work is done during a 
relatively cool season. The loads may 
be least in mid-summer, but they are 
generally at least considerably reduced 
in the spring. 

Special time- and labor-saving tools 
should be applied to any compressor 
overhaul operation. Impact wrenches 
save money when applied to disassem- 
bly. Torque wrenches are particularly 
valuable on reassembly work; for in- 


for tool storage and work benches wil 
also save money in the long run. 

Semi-high-compression units ate ust 
ally overhauled after they are operates 
between 8000 and 12,000 hours. Per 
haps 10,000 hours is as good an aver 
age as any. High compression units 
usually require an overhaul at abou 
15.000 hours. This is because the hig 
compression units utilize the results ot 
later research in their design and the 
higher compression ratio, improvee 
power pistons, improved power cylin 
ders, larger crankshaft with precise 
bearings, and larger scavenging cylit 
ders, etc., permit less frequent 
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30-day inspections 





By F. B. HAVERFIELD 


Superintendent of Compressor Stations 
Transcontinental Gas Pipe Line Corp., Houston 


LTHOUGH the factors involved 
here are directed primarily to the 
practical maintenance of mainline com- 
pressor units on long-distance transmis- 
sion lines, they could be applied, in 
measures, to any Operating machinery. 
Since the inception of this type of 
operation there has been a real need for 
a more definitive maintenance program 
than has generally been applied by the 
industry. The methods of preventive 
maintenance that were originally devel- 
oped to be used in connection with the 
slower speed machinery were good, but 
these methods were not effective in their 
entirety in the application to modern 
units that are now in use On many pipe- 
lines. 

In connection with this problem, a 
review has been made of the preventive 
maintenance and overhaul procedures 
for the mainline gas engine compres- 
sors to fit the needs of Transcontinental 
Gas Pipe Line Corp. 

This pipeline is being operated under 
a high load factor. There is substan- 
tally no difference between the sum- 
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COMPRESSOR STATION MAINTENANCE 


Transco puts faith in 


and annual overhauls 





GP exclusive 





Before the annual overhaul, labor-saving devices such as the power- 


piston rack, shown in the center, are constructed. This rack serves as 
a place to clean and measure pistons and store them while work is 
being performed on the engine. 





mer and winter loads. Therefore, out- 
ages that result in loss of compressor 
horsepower hours become of great im- 
portance. 

The basic theories of operating com- 
pressor horsepower on a mainline are 
tO Carry On a program so that the maxi- 
mum horsepower can be developed at 
a Minimum cost. 

The Transco system is entering its 
fifth year of operation. In the initial 
period it became apparent that the load 
factor would be high and that outages 
resulting in loss of horsepower would 
curtail sales and affect revenue. There- 
fore, it was of prime importance to de- 
velop a plan that would result in maxi- 
mum efficiency. 


Minimum downtime 


The problem was approached on the 
theory that if the running life of equip- 
ment could be determined and remedial 
measures taken before actual failure oc- 
curred, the net result would be mini- 
mum downtime and minimum cost. 


Another important factor was the skill 
available. This company has seen fit to 
give all of its operating personnel an 
opportunity to be a part of the main- 
tenance program so that their training 
in the operation and maintenance of 
the equipment could be greatly acceler- 
ated. 


Continuous plan 


To carry out the ideas presented pre- 
viously, a Continuous preventive main- 
tenance plan was developed. It has 
been found that monthly inspections of 
each unit are necessary. On this par- 
ticular pipeline these inspections are 
referred to as “30-day checks.” Each 
unit is shut down, the spark plugs are 
changed, the ignition is thoroughly 
checked, the filters are inspected, scav- 
enging air systems are inspected and 
all vulnerable parts in the engine are 
checked. Each week, and more often if 
necessary, the units are balanced. Care- 
ful logs of the findings are maintained 
on individual units and at the end of 


143 








Compressor Maintenance . . . Selection 


of time for the overhaul is important 





each monthly period an analysis is made 
by stations of engine downtime and the 
causes. 

Transcontinental's operating staft 
made an arbitrary decision based upon 
studies of the individual logs and from 
the experiences of others that engines 
on this system should not be run longer 
than 9000 hours without having a com- 
plete overhaul. They further proceeded 
on the theory that if an engine was 
completely overhauled each 9000 hours, 
it probably would run for an ensuing 
9000 hours with no major outages. On 
this basis they have proceeded in their 
overall plan of total maintenance. This 
involves, as stated before, their running 
maintenance, the 30-day checks, and an 
annual overhaul. 


The first step in planning the annual 
overhaul is developing carefully laid 
plans to accomplish the work required 
in the minimum of time, with the max1- 
mum of efficiency, and with the mini- 
mum loss of sales. This involves a care- 
fully coordinated operation between the 
various departments in the company. 
Selection of time for the overhaul, con- 
sidering weather, vacation schedules, 
etc., is important. 

Basic planning for the overhaul in- 
cludes the following: 


(1) A meeting of the repair foremen 


ull 





and the station superintendents in each ot 
the divisions is held. 


(2) A survey of the spare parts needed 
at each station is made and the material is 
ordered in sufficient time to be on hand 
before the overhaul! starts. 


(3) Transco’s operating management 
selects a date to start the overhaul. This 
date is chosen by taking into considera- 
tion both the effect of the work upon gas 
sales and the man-hour efficiency gained 
by completing the work before hor 
weather. 


(4) Preliminary to the overhaul, vari- 
ous labor saving devices, such as work 
platforms, tool and parts’ racks, special 
jigs and dollies, are constructed where 
needed. 


(5) Arrangements are made with the 
pipeline department for any extra labor 
that will be required. In addition, ar- 
rangements are made for various service 
engineers and inspectors, if needed. 

(6) Coordinated planning is under- 
taken to have outside machine shop tacil. 
ities at Transco’s disposal as the need is 
anticipated. 

(7) Plans are made with the aviation 
department and the pipeline department 
for the rapid movement of material and 
personnel by plane and truck as the need 
might arise. 


In addition, the following decisions 
were made prior to the first annual 
overhaul and have been carried out dur- 


Another step preliminary to overhaul is the setting up of racks for precision instruments used for 
measuring wear, like those pictured above. Outside the window on the left is an intake air filter 


and on the right is an exhaust muffler. 
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ing all subsequent: overhauls: 


(l) Ene 


| overhauls are ¢ 
simultaneous! , 


at all stations. 


rk is Performed Ona 


) 
(2) Overhaul wo 


roynd-the clock basi 


(3) Day-to-day PFORTESS reports 
each engine are made to flow to H 7 
and to divisional! ihices | , 

al - In this manner 
and managemen: 


anning and coordinate activ 
ities as the need arises 


supervisory personne! 
can modify p!| 


(4) A caretul estimate js made of the 
time required tor the overh 
rhaul of cach 
unit. 


In brief, the tollowing work js to be 
performed at the reciprocating stations: 


] fr 

(1) Power pistons and COMNECtiNg rods 
are pulled. 

(2) Carbon 

on 1s cleaned from sCaveng. 

ing system parts and ring grooves 

(3) Compression and oil rings are ey. 
amined and replaced where necessary 

(4) Mayor vulnerable engine parts are 
magnafluxed in place for defects. 

(5) Power pistons and cylinders are 
checked for wear 

(6) Main bearing caps are pulled and 
the bearings inspected. Crank pin bear. 
ings are also checked. 

(7) Deflection readings are taken op 
the crankshafts 

(8) Drive chains, spark plugs, inter. 
rupters, wiring, oil lines, etc., are checked, 

(9) Fuel and air valves are ground: 
fuel timing checked; gas valves, gover. 
nors, and starting pilot valves are in. 
spected. 

(10) The scavenging systems are dis 
mantied and completely checked. 


(11) A percentage of the compressors 





Power piston ring rack (left) holds rings thet 
have been removed from the piston and cleaned 
“A” frame lifts pistons. Tool board at back. 
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Stoending in front of the engine in the picture on the left is a trash 
cort thet is used to dispose of old gasket material and carbon that 
hos been removed from scavenging system ports and ring grooves. 


Barely visible atop the suction gas bottle is a platform used for 
storing engine parts and tools. At right is the storage platform on 
which four power cylinder heads are being examined. 








are dismantled; measurements are taken 
on the pistons, cylinders and rods. Rings, 
packing, clearings and alignment are 
checked and replaced where necessary. 

(12) Other necessary work, such as in- 
specting and tightening foundation bolts, 
cleaning crankcases, etc., is accomplished 
where necessary. 


Overhaul work at the three steam 
stations varies considerably between 
stations, since the installations are not 
identical. However, the general nature 
of the work is as follows: 


(1) The boiler tubes, drums and fur- 
naces are inspected, cleaned and repaired 
where necessary. 

(2) Safety valves are inspected. 

(3) The boilers, fans, water columns, 
etc., are checked. 

(4) Covers from the turbines are re- 
moved for inspection of the rotors. 

($) All bearing clearances are checked 

(6) Rotors, diaphragms and steam 
nozzles are cleaned of light scale deposits 
where necessary. 

(7) Surface condensers are inspected 
and cleaned. 

(8) Various shaft seals are inspected 
and replaced if necessary. 

(9) All automatic controls are in 
spected and reworked if necessary. 


One of the great advantages in the 
handling of the running maintenance 
and annual overhaul on the basis that 
Transcontinental has applied is that it 
permits closer coordination and control 
of the actual work that is done. Also. 
scheduling downtime results in mini- 
mum losses to the overall operation be- 
cause definitive plans can be made in 
advance from the gas control stand- 
point. 

Transcontinental has 19 compressor 
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stations, approximately 90 miles apart, 
starting in the Rio Grande Valley and 
ending in the suburbs of Philadelphia. 
There are a total of 115 units with 
260,000 installed horsepower. Follow- 
ing the plan that has been outlined 
above, this company has completely 
overhauled all of the units in a total 
of 15 24-hour days. 

After the overhaul is finished, a com- 
plete report on the materials used and 
the labor expended is made on each 
unit. This, coupled with the monthly 
running maintenance analysis, is chan- 
nelled finally into the general office 
where all information is correlated for 
future reference. It is believed that 
now with the three overhauls passed, 
it will be possible to predict with con- 
siderable accuracy the maintenance re- 
quirements for the current year. 

One of the outstanding factors noted 
in connection with the overhaul pro- 





gram is the attendance to detail given 
by the workmen in connection with the 
physical work. Provisions are made for 
and plans include keeping the work 
area clean and in an orderly manner. 
This results in a high efficiency and an 
outstanding safety record. In the year 
1954 no loss of time because of acci- 
dents occurred during this 15-day over- 
haul period. There were 19 minor in- 
juries, an average of one per station. 

Since the beginning of operation in 
the winter of 1950-51, overhauls as dis- 
cussed have been performed three times. 
After studying the system's downtime 
figures and comparing these figures with 
those of similar systems, Transconti- 
nental’s management is now thorough- 
ly convinced that its approach to the 
overhaul problem is most practical in 
achieving peak performance from the 
engines. It is the company's intent to 
continue this program in the future. & 


inspection plates thot 
have been removed 
from the engine are 
at left of center. On 
the right, adjacent 
to the engine, is oa 
pump for removing 
oil from the crank- 
case. On the left is o 
storage bin for parts 
thot have been re- 


moved from engine. 
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COMPRESSOR STATION MAINTENANCE 











Tips for maintaining 
centrifugal compressors 


and gas turbines 





HE external surfaces of a centri- 

fugal compressor should be con- 
stantly maintained in a clean condition. 
This should become a routine part of 
the preventive maintenance program 
for compressor stations using this type 
of equipment. 


PREVENTIVE 
MAINTENANCE FOR THE 
LUBRICATING OIL SYSTEM 


The maintenance of the oil system ts 
important with centrifugals just as it 
is with reciprocators. The oil itself 
should be free from contaminants and 
every effort should be made toward this 
end. Water, dirt, and other impurities 
will generally find their way into the 
oil system in spite of the efforts made 
to prevent their entry. They should be 
removed from the system by bypassing 
part of the oil through a purifier that 
should be piped into the circulating 
system. Usually, the oil can be main- 
tained in a relatively clean condition by 
operating the purifier from two to four 
hours during each shift; however, if 
considerable sludge or water is removed 
by this system of operation, the puri- 
fier should be operated for longer pe- 
riods or even continuously. 


The unit should be immediately shur 
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down if there is evidence of a large 
amount of water in the oil system. The 
oil filters should be completely drained 
and carefully cleaned at regular inter- 
vals as determined by experience at spe- 
cific installations. 

When the compressor is not in serv- 
ice, corrosion is likely to become acute. 
To prevent this condition and to main- 
tain the unit, oil should be pumped 
through the oil system for a few min- 
utes each day, and, at the same time, 
the compressor should be turned over 
so that the bearing journals and the 
sealing elements will become lubricated 
and the rotor will rest in a new position. 


MECHANICAL 
MAINTENANCE 


It will be necessary to open the com- 
pressor and thoroughly clean some of 
the internal parts and assemblies at 
regular intervals. The comparative lack 
of experience with centrifugal com- 
pressors in the gas pipelining industry 
makes the establishment of mainte- 
nance periods for this equipment a 
matter best decided by the conditions 
encountered in service. 

Some companies using centrifugals 
have been completely disassembling 
them on a yearly basis merely to gain 





information to be utilized in establish. 
ing an Optimum maintenance schedule 
and overhaul period. 


The inspection and replacement, if 
necessary, of the inner seal elements js 
important to efficient operation. The 
end cover and the impeller have to k 
removed for this inspection. The inne 
seals in most Compressors are precision 
parts and the manufacturer usually re. 
quests that these assemblies be returned 
ro him for any necessary overhaul o 
re-work. 

In a cleaning and/or inspection pro 
gram, it may be desirable to inspec 
the inner seal sub-assembly, remove the 
rotor-barrel sub-assembly, disassembk 
the rocor-barrel components, remove 
the main seal oil pump and drive, ant 
disassemble the main seal oil pump 
drive. 

When reassembling, contact surface 
should be checked with Prussian blu 
to determine that contact areas are sul 
ficient between the mating surface 
This would apply to seal rings and se 
bushings, and seal collars and shat 
shoulders, etc. 


SUMMARY 


A centrifugal compressor does 00 
need to be inspected or checked as oftes 
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ally checked during a general overhaul. 
At that time, they may be completely 
pulled down, and the bearings and seals 
are checked for wear. The impeller ts 
also checked for wear and balance at 
this time. The controls on the oil seal 
system should be checked. 
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Combustion gas turbine maintenance 


Gas transmission companies have not 
had the many years of operating experi- 
ence with these prime power units that 
would be required to formulate definite 
preventive maintenance and overhaul 
programs. These are in the process of 
development and should be thought of 
as fluid at this time. Undoubtedly, many 
of the recommendations that have re- 
sulted from experience to date will be 
carried over into long-range policies 
when operating experience proves them 
out; too, some of the points recommend- 
ed for proper maintenance today will 
be ruled out over the years. 


Several of the companies operating 
with combustion gas turbines have over- 
hauled several of their units to experi- 
mentally determine their condition and 
expected period between planned over- 
hauls, They have been well satisfied with 
the type of “life” they are getting out 
of most of the components. 


Preventive maintenance 
check points 


The following check points seem to 
be valid basis for the development of a 
preventive maintenance program for 
gas turbines: 
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Fuel regulators 


This part should be checked periodi- 
cally to ascertain that it is free from 
any binding or sticking. Also, it has 
been determined that the fuel control 
valve and the pressure ratio valve may 
need to be taken apart and the O-rings 
replaced to assure a proper oil seal. 


Combustion 


Combustion can be checked while the 
machine is running. The spread in the 
exhaust temperature readings should be 
carefully observed. If a difference of 
over 250° F exists between any two 
thermocouples, check the high or low- 
reading thermocouple and thermocou- 
ple wiring. If the part and the wiring 
appear to be in good condition, check 
for flameout in one of the combustors. 
A flameout condition usually results in 
smoke in the exhaust gas and an ab- 
normally high VCO pressure. It is well 
to make this check daily. 


Gears 


Listening to the gear sets during run- 
ning time can reveal trouble as reflected 
by any unusual noise. These checks can 
be made about every 750 hours or oft- 


ener. This check can be applied to the 
accessory drive gear and the right-angle 
gear (starting assembly ). 


Hydraulic cylinders 


If the hydraulic cylinders are checked 
weekly (150 hr) for oil leaks, and the 
chevron packing is tightened if neces- 
sary at a similar interval, some trouble 
may be averted. 


Lubricating oil, gas, 
cooling water, and air piping 


The lube oil and cooling water lines 
should be visually inspected for possible 
leaks daily (20 hr). The air and gas 
piping should be given the same inspec- 
tion weekly (150 hr) 


Lubricating oil tank level 


The lube oil level in the tank should 
be checked weekly. This is particularly 
important in the case of machines that 
run continuously. 


Fusible plug in the air system 


Check the pressure gauge at each fu 
sible plug in the air system weekly. If 
the pressure is low, remove the plug and 
check for possible leakage. If leakage is 
observed, the fusible plug should be re- 
placed. 


Nozzle control rheostat 


The nozzle operation should be ob- 
served for proper response weekly. The 
rack-and-gear assembly should be 
checked carefully for freedom of move- 
ment. 


Lubricating oil pH number 


A periodic check of the “acid num- 
ber” of the lubricating oil is recom. 
mended after each 2000 hours of op- 
eration. The manufacturer's recommen- 
dations should, of course, be followed, 
and the oil vendor should be consulted 
if the oil's acid number needs correc. 
tion. 


Starting turbine 


The starting turbine should be 
checked occasionally to determine that 
it is producing its designed perform- 
ance and to make sure that its clutch 
engagement mechanism ts operating 
satisfactorily. 


Turbine efficiency 


The over-all efficiency of the machine 
should be checked, using a method for 
calculating the efficiencies of the vari- 
ous components. If any of the compo- 
nents efficiencies are lower than their 
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Compressor maintenance .. . Visually 


inspect all weld attachments 





designed performance, they should be 
immediately disassembled and inspect- 
ed for any kind of wear and/or scale 
build-up. The cleanliness of the axial- 
flow compressor should be specifically 
checked. 


i1HE OVERHAUL PROGRAM 


Equipment that should be checked 
when the units are shut down for gen- 
eral overhaul, are as follows 


Air washer 


Scale build-up can be a problem with 
this device. The washer should be 
checked for scale deposits, and the con- 
dition of the Slter pads can be visually 
inspected for separation at the same 
time. 


Axial-flow compressor 


The rotor and stator blades should be 
exposed for inspection by lifting the 
top halves of the compressor casing. 
Carefully inspect the previously men- 
tioned internal parts for blade deposits, 
erosion, pitting, thinning of trailing 
edges, and rounding off of both leading 
and trailing tip corners. If any of these 
conditions are observed, it is well to 
take photographs ( close-ups of the con- 
cave and convex sides of the blades ) 
tO accompany any written inspection 
report. 

If blade deposits are found, collect 
two samples in glass bortles and send 
them to the district service represen- 
tative of the turbine manufacturer. 

If the blades in the top casing halves 
are observed to be in good condition, 
it should not be necessary to inspect 
the blades in the lower halves, but if 
the lower halves inspection is deemed 
wise, they can be easily exposed by 
pushing out the blade mounting rings. 


Combustors 


(Includes cowl caps, liner sections, 
transition pieces, and cross-fire tubes.) 

Check all component parts for warp- 
age, out-of-roundness, clearances ( espe- 
cially in the cowl cap ), corrosion, thin- 
ning, and carbon deposits. The manu- 
facturer's district service representative 
should be appraised of the situation if 
there are any unusual conditions ob- 


served. 
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First- and second-stage 
wheels and bucket dovetails 


These parts should be red-dye 
checked for cracks. Wheels should be 
so checked on both sides. The turbine 
buckets should also be removed and 
checked with red dye. Special care 
should be taken when checking the 
wheel dovetail slots, the wheel weld, 
and the bucket dovetails. 


Turbine clearance checks 


The clearances of the packing, and 
clearances of bucket tips to shroud, of 
first- and second-stage wheels, should 
be checked. 


Rotors 


If the turbine was observed to run 
tough prior to the shutdown, check the 
balance of the rotors. It is well to do 
this under the supervision of the manu- 
facturer's district service representative 


First-stage nozzle assembly 


Observe and record expansion travel 
of first-stage nozzle as indicated by sur- 
face rubs upon disassembly of first-stage 
nozzle. The first-stage nozzle should be 
inspected as a unit by removing the 
halves of the nozzle from their respec- 
tive turbine shell halves. These two 
halves should then be placed together 
to form a ring (this should be done on 
a flat surface for bolting or clamping). 
Six diameter checks should be taken as 
follows: 


1. At the joint; 

2. At a point 90 deg. away from the 
joint; and 

3. At two intermediate points, making 
a check every 30° around the circumfer 


ence. 


If unequal distortion has occurred, 
two measurements should be made at 
the joint to indicate the difference in 
width of the two halves. 

The insulation rings and the first- 
stage nozzle outer-insulation-cover- 
plate should be checked in place for 
signs of cracking at welds. 


Second-stage nozzle assembly 


Check the condition of the second- 
stage nozzle partitions. Look for tem- 
perature discoloration, fits, and possible 


galling. Then, disassemble six 
Stage nozzle partitions and ena 
ring seals, bearing fits, and ; 4 
Take out the corr: sponding three 
Shroud segments and inspect fits and 
motions. The inner shroud ring can be 
visually checked for rubs. ¢ 
general appearance. If the Six a 
partitions don't show UP too well, ; 
may be necessary to take out all of them 
Visually inspect all weld a 
between partitions and shafts. Red dye. 
check the six partitions that were fe. 
moved at the outset. 


Second-stage nozzle 
operating mechanism 


The partition levers, links, and bear. 
ings should be visually inspected, Also 
inspect the control ring, and its mouge 
ing rollers and bearings when over hay). 
ing this part. 


Hydraulic cylinders 


The two hydraulic cylinders should 
be disconnected from the control ring 
and the force required to move ea 
piston against the spring should be 
measured. In most machines Currently 
on the line, the spring gradient is ap- 
proximately 140 lb per inch of defler. 
tion. Also, measure the force required 
to turn the nozzle partitions in ead 
direction. 

Then, open up one hydraulic cylinder 
and check for evidence of galling 


Inner diaphragm 


Inspect the fit between the radial sup 
port pins and the second-stage inne 
diaphragm. Then, check the upstream 
and downstream diameters of the inne 
diffuser-passage wall between stags 
with a micrometer run for out-of-round 
ness. 


Flexible couplings 


The flexible couplings at the lox 
turbine and the axial-flow compressa 
should be checked for tooth wear, gal 
ing, and fretting, It is recommendet 
that an alignment check be made. 


Main bearings 


The general condition of all bearing 
should be inspected and irregularities 
noted. Look for bad scratches, loos 
babbirt, high spots, etc. 

The three-lobe bearings should b 
checked for size. To do this, it is recom 
mended that a set of ground shims be 
made for each of the required bearing 
sizes. The correct size shims should thes 
be inserted berween adjacent lobe 
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FEDERAL MICROWAVE—“CERTIFIED BY A WORLD OF RESEARCH” 
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‘‘Hello, Calais, this is Dover calling!”’ 


Nearly a quarter of a century ago the world’s first public 
demonstration of microwave communication took place 
across the English Channel, when scientists of International 
Telephone and Telegraph Corporation established tele- 
phone and teleprinter service between Calais, France, and 
Dover, England. 

Out of this historic experiment ITaT developed the 
world’s first commercial microwave link ...the techniques 
and processes that resulted in one major “first” after 
another... in multichannel relay systems, television links, 
multiplex broadcasting, and diplexing. 

Today, through Federal Microwave, private companies 
and administrations can draw upon ITaT’s unique record 
in microwave pioneering... its still expanding pool of 
world-wide experience in research, engineering, manu- 
facturing and system operation. 

Federal can supply all microwave needs from under 
one roof... links and networks of any channel capacity 
‘+-also associated telephone, carrier, and VHF mobile 
tadio equipment . .. every facility for a complete, smooth- 
working system ..."Certified by a World of Research!” 
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CULE Lh 


A DIVISION OF 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
100 KINGSLAND ROAD « CLIFTON, NEW JERSEY 


in Conada: Standard Telephones and Cables Mig. Co. (Canada) Litd., Montreal, FP. Q. 
Export Distribviors: Iinternationel Stendeard Electric Corp., 67 Brood S!., New York 








Compressor maintenance... Watch 


for evidence of oil leakage into the turbine 





With the shims properly installed, the 
bearing can be clamped with a band 
clamp and the diameters checked at 
various points. 

A difference of 0.001 in. in the cy- 
lindrical bore diameter will give about 
0.0005-in. difference in the three-point 
diameter of the three-lobe bearing. 

The tapered-land thrust bearings 
should be checked for thickness on the 
flat section of the thrust shoes, and for 
taper on the lands. When making the 
thickness measurement, special care 
should be exercised to avoid the tapered 
section. The taper can be checked by 
first setting the thrust bearing on a sur- 
face plate. With a dial indicator refer- 
enced to the surface plate and zeroed 
on one corner of a land, the remaining 
three corners should be indicated and 
recorded. 

The No. 5 thrust bearing should be 
bump-checked for thrust clearance be- 
fore disassembly. The clearance should 


be recorded. During disassembly, the 
No. 2 thrust bearing should be bump- 
checked also. This should be done after 
the compressor is separated from the 
turbine, but before the compressor dis- 
charge casing has been removed. 

It is good practice to check all bear- 
ing housings and casing joints for leaks, 
warpage, and gouges. 


Bearing oil deflectors and packing 


Carefully check all oil deflectors and 
packing teeth for oil, dirt, uneven wear, 
and broken seals. Measure the clear- 
ances. 


Exhaust temperature units 


The bellows and tubes in the exhaust 
units, including their supports, should 
be checked for general good mechani- 
cal condition. 


Tachometer and governor generator 


Measure the insulation resistance at 


the gener. 
megger. 


' crmunals by use of , 


Overspeed trips 


Examine the surface of triggers and 
bolts for cracks. This can be done with 


recognized suitible magnetic or Chem; 
cal flaw test. P 


System-general 


The cooling water system should be 
flushed and, if necessary, Cleaned. Fo, 
the closed turbine water systems, dus 
thoroughly and replace the water and 
inhibitor in accordance with the Manu. 
facturer’s instructions, 

In general, when the overhaul Is be. 
ing made, a careful watch should be 
kept for any evidence of oi leakage 
into the turbine. These Provisions are 
good basic practice for maintenance op 
a combustion gas turbine, bur they are 
not necessarily the ultimate in com, 
pleteness. The operating Company 
should use this as a guide for the foy. 
mation of its specific overhaul program 
that will, undoubtedly, contain mag 
more particular check points or tess 
that it may deem necessary for a com 


plete job. 





Cooling unit maintenance 


THE CIRCULATING WATER 


HE condition of the water that is 

circulated through a cooling unit 
will he of utmost importance in the 
maintenance of station cooling equip- 
ment. The water will not have the same 
properties or require the same treat- 
ment at any two plants, so a competent 
water treatment consultant or someone 
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from the company’s chemical depart- 
ment should be consulted for proper 
treatment methods. Basically, water 
should be treated to prevent or control 
scale formation, the growth of algae, 
delignification of wood, and to protect 
any cooling coils, transfer pipes, and 
other metallic parts in the cooling sys- 
tem. 
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Large, conventional wooden-decking type cooling towers should be inspected fre- 
quently and cleaned as required. Too much water, too little water, and nozzle con- 


dition can attect efficiency delivered. 





EVAPORATIVE WATER 
COOLING TOWERS 


Water distribution is important w 
the efficient operation of the more con. 
ventional, wooden-decking type cooling 
cower. Brietly, there are three reason 
why distribution of the water fails « 
times. These are: (1) too much water 
(2) too little water, and (3) dirty or 
clogged spray nozzles. To prevent th 
first two conditions, the inlet valves (tw 
the pump or pumps) should be oper 
ated until they are set to allow flow a 
the designed volume of water per uni 
time in the circulating system. Too 
much water being circulated can pr 
duce an adverse effect in the outlet we 
ter temperature just as readily as w 
little water can. Clogged or dirty nox 
zles are the result of infrequent inspec 
tion or no inspection. The preventive 
maintenance for this condition is & 


vious. 
Tower decking 

The decking (wood fill) of a cowe 
should receive frequent inspection. The 


results of both chemical and biological 
attack on wood can be visually observed 
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re sult of a build- 
ion of sodium car- 
bicarbonates salts 
of concentration. Sev- 
involved in the chemt- 


through cycles 
eral factors are 
al attack on wood, they are —the to- 
c 


ral alkalinity, che pH value of the wa- 
(ef, and the dissolved solids content. 
The pH value cannot be used as the 
sole control factor because total alka- 
linity Must be controlled to a reason- 
able level, but the ideal pH level has 
been found to be about 6.5 for preven- 


tion of attack. 


Crystallization of salts 


High concentrations of dissolved sol- 
ids in circulating water can Cause trou- 
ble where wooden surfaces are subjected 
to alternate wetting and drying. The 
neutral salts do not possess marked ten- 
dencies to attack the wood chemically, 
but crystallization of these salts in wet- 
ted and dried areas may mechanically 
ruptured wood cells. 

Aside from water treatment and con- 
ditioning, hosing down of the wooden 
decking has proven to be extremely 
effective preventive maintenance. This 
method will generally remove deposits 
of crystallized solids and aid greatly in 
preventing chemical attack. If this does 
not do the job of lowering the solids 
content sufficiently, additional blow- 
down will be necessary. 

Recently, the fact has been recog- 
nized that considerable amounts of cool- 
ing cower lumber have deteriorated be- 
cause Of biological attack. This attack 
is the result of the presence of micro- 
organisms that utilize the wood for 
food. Chemical attack lowers the resist- 
ance of the wood to biological attack. 
so the problem is greatly minimized if 
steps are taken to eliminate or control 
chemical attack. Should biological at- 
tack occur, and it is demonstrated that 
this attack is not the result of chemical 
action, a mycological examination is 
in order. 

About the only proven preventive 
maintenance for biological attack is 
periodic inspection and immediate re- 
placement of lumber that is infected. 
There is considerable research work be- 
ing done in the application of wood 
Preservatives to cooling tower lumber: 
however, considerable time will be re- 
quired to properly evaluate the per- 
formance of the preservatives. 
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Foreign materials on the fins of units such as these Fluor Fin-Fans should be re- 
moved during a periodic maintenance plan. 


In any case, preventive maintenance 
for wood decking calls for keeping the 
decks clean. Dirty or oily surfaces re- 
sult in increased water losses and re- 
duced efficiency. Steam cleaning will 
generally take care of oily surfaces and 
a high-pressure water washdown will 
remove most other foreign materials 
apt to be found on cooling tower 
wooden surfaces. Sagging or broken 
members in the wood fill should be re 
paired or replaced without delay. All 
dirt and debris should be removed from 
wire strainers, traps, water collecting 
basins, etc. 


Mechanical equipment 


Electric motors, gas or diesel engines, 
gas or steam turbines, couplings, drive 
shafts, gear reducers, fans, and any 
other mechanical equipment used in 
mechanical draft towers or atmospheric 
units should receive periodic inspec- 
tion and formal maintenance. The 
manufacturers of this equipment can 
furnish recommendations and instruc- 
tions for this work. These units should 
not be overlooked during station over- 
hauls, etc. Structural members support- 
ting motors and gears, or, for that mat- 
ter, any structural member in cooling 
equipment should be checked for wear, 
effects of vibration, and deterioration. 


AIR-COOLED UNITS 


Small, air-cooled units are likely to 
be driven by V-belts rather than gears. 
These should be inspected periodically. 
The proper tension should be main- 
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tained in these drives. If a bele fails, it 
is usually good policy to replace all of 
the belts in the set rather than just the 
one that broke. The location of the units 
will greatly influence the maintenance 
program on the finned-tube sections. 
Vent stacks, smoke stacks, cottonwood 
trees, and other physical factors will in- 
crease the maintenance costs to these in- 
stallations because of fouling if the pre- 
viously listed factors are located at close 
proximity to the cooling device. Nat- 
urally, and deposition of solids on the 
heat exchange areas will reduce the ef- 
ficiency of the equipment. The fins must 
be kept straight and clean. Generally 
speaking, higher temperatures and an 
increased pressure drop through the 
unit will indicate excessive fouling. In- 
sects and bugs should be denied access 
to finned surfaces by the installation 
of protective screens. 


SUMMARY 


In summation, cleaning is perhaps 
the prime operation for maintenance of 
all cooling equipment. Atmospheric 
sections have probably caused more 
trouble and cost operators more to keep 
clean than other equipment installed in 
cooling installations. In most cases, this 
has been because of insufficient water 
circulation and failure to provide a 
thorough examination of the effect of 
water treatment. Preventive and formal 
maintenance can reduce the expenses 
involved. Equipment manufacturers 
will help station personnel work out 
solutions to cleaning and other prob- 
lems. ® 
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Dry-charged battery soon to be introduced 


DRY-CHARGED storage battery 

competitive in price with conven- 
tional batteries currently on the market 
is to be released within a matter of 
weeks by battery manufacturers, accord- 
ing to T. L. Kendall, director of engi- 
neering and sales for the Delco-Remy 
Division, General Motors Corp., speak- 
ing before the AGA distribution, motor 
vehicles and corrosion conference re- 
cently in Cincinnati. 

Termed by Mr. Kendall as the first 
major improvement in the storage bat- 
tery design in the past 20 years—except 
for the recent change from six to twelve 
volts—the new dry-charged battery will 
mean vastly improved performance and 
life characteristics. Both features are of 
particular importance in communica- 
tion service for heavy loads developed 
in mobile equipment on one hand and 
highly dependable loads in standby 
micro-wave repeater equipment on the 
other. 


Shape and size 


The new battery will be of approxi- 
mately the same size and shape as cur- 
renty available storage batteries. How- 
ever, the dry-charged battery contains 
completely formed positive and nega- 
tive plates of lead peroxide and sponge 
lead, respectively, with bone-dry separ- 
ators. The battery is shipped and stored 
dry with the acid electrolyte in a separ- 
are container. The dry-charged battery 
is prepared for service simply by adding 
battery electrolyte. It is ready for service 
as soon as it can be mounted and con- 
nected, within a few minutes after the 
electrolyte has been added. 

The theory behind a dry-charged bat- 
tery has been known for many years and 
has been available in premium batteries. 
However, it is only recently that manu- 


va. 


facturing techniques have been de- 
veloped whereby such a battery may be 
mass produced and mass distributed. 

The dry-charged program described 
by Mr. Kendall will result in improved 
battery performance by permitting the 
stocking of a wide variety of types and 
sizes without loss due to spoilage of 
stock, and will eliminate many obvious 
cost factors in the distribution system, 
assure a fresh and strong battery for 
initial service, and make for a realistic 
product improvement program. 

The development of the mass pro- 
duced dry-charged battery has been held 
up because of the carefully controlled 
factory processing required. For one 
thing, the plates and separators must be 
free of sulfate or traces of moisture. It 
is also essential that the separators will 
be instantly activated under a wide 
range of conditions. The batteries must 
be kept dry during storage; and finally, 
the electrolyre must meet the manufac- 
turers’ specifications for purity, specific 
gravity, and quantity. 

Mr. Kendall pointed to the dry- 
charged battery program as a part of 
an over-all battery improvement pro- 
gram that will undoubtedly take place 
over the next five to ten years. 

He pointed to the introduction of the 
12-vole battery as a step already taken 
in this direction. Waste space that re- 
sulted from adherence to dimensions 
originally established many years ago 
when container materials were relative- 
ly unsatisfactory and wall sections were 
very thick was eliminated by the substi- 
tution of 12-volt batteries for 6-volt bat- 
teries. 

With six cells, many possibilities are 
available for cell arrangement. This fact 
coupled with more diversified plate di- 
mensions will permit car engineers to 
adapt battery size and shape to the space 








By FRANK CHAPMAN 





requirements of future cars. These ber. 
ter facilities will also permit 
manufacturers cto exploit the ad vantages 
of much thinner plates and se 
which, with voltage-regulated electricg! 
systems, may be used to gain superior 
performance characteristics and bette 
power output per unit of volume. 

Mr. Kendall also said the industry 
can expect batteries in all price classes 
with substantially improved resistane 
to overcharging to appear on the mar. 
ket in the immediate future, due to im. 
portant improvements in grid design 
and grid alloy composition. However 
he pointed out that extensive revision 
of grid manufacturing facilities was ne. 
cessary to take advantage of known im 
provements in grid design and compo 
sition. 


Crid design 


Grid design is also a critical factor ia 
the process of undercharging. Howeve, 
Mr. Kendall pointed out that most gn 
designs and wire spacings have 
mained unchanged for 20 years or mor. 
He said that the application of sount 
cngineering principles can and will po 
duce better grid designs for the futur 
—a factor that will also mean extensir 
modification of plant facilities and two 
ing. 

This entire battery improvement pro 
gram will, according to Mr. Kendal 
cause the storage battery to become » 
different from any other piece of equip 
ment with a part number. The resuk 
would be a substantial reduction 
handling and storing costs for the vol 
ume user of storage batteries. Ti 
coupled with the improved 
mance that may be expected from | 
fresher battery, serves to round out 
worthwhile future program. 
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HERE'S HOW MOTOROLA 2-WAY 


saves hundreds of MILES and dozens of MAN-HOURS 


















HERE'S HOW MOTOROLA INCREASES PROFITS 
By slashing non-productive driving time up to 
50% over your entire operation, Motorola 2-way 
radio will help you and your workers put that 
time to better use. Auto expenses are cut in 
half, too. 


Supervisors do more supervising and less driv- 
ing, and can be reached at all times, in office or 
car. Reports from rigs and wells are radioed in, 
and emergencies get immediate action. The en- 
tire operation is welded together into one more 
efficient, greater profit-making unit. 


2-WAY RADIO 
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EVERY DAY 


HERE'S WHY ONLY MOTOROLA CAN DO IT SO WELL 


VERSATILE: Motorola produces the greatest variety of 2-way radio equipment 
available . . . portable, mobile and base station equipment ore combined to form 
@ custom-made system at production line prices. 


RUGGED: Motorola equipment is built to take the severe beating that any oil field 
work imposes on it. . . to deliver when needed most. Motorola radio is field 
tested and proved for long life, dependability and economy. 

EXCLUSIVE FEATURES: The pioneer and leader, Motorola, offers more exclusive 
edvantages and features—truly the quality 2-way radio. 

SERVICE: There is o Motorola Service Station near you. Motorola offers the most 
complete national service set-up—700 Authorized Service Stations, strategically 


located and on call 24 hours a day . . . implementing optional Motorola Mainte- 
nance agreements, assuring the fastest, most dependable service available. 


Motorola consistently supplies more mobile radio 
than all others combined— 
proof of acceptance, experience and quality. 
The only COMPLETE radio communications service — 
specialized engineering ... product... customer service ... 
parts ...installation ... maintenance... finance. 
"The best costs you less — specie Motorola”. 
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New DURATAPE 


provides complete joint protection 
—saves up to 37% 
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Now you can protect pipeline joints and fittings against 
corrosion and abrasion with a single, low-cost wrap that 
saves up to 37% over other materials. Glass Fibers’ new 
Duratape is a glass mat-reinforced coal tar tape. It com- 
bines high dielectric strength with excellent resistance to 
moisture and corrosion. 

Duratape is economical to apply. Simply spiral-wrap it 
around the primed joint, using a butane torch to flash-seal 
the inner side of the tape. Torch-flashing the exterior finishes 
the job. Gives complete protection without an outer wrap. 
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}/ 
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FREE DATA SHEET For additional information = [= 
and the name of your local distributor, write: | Freer, 
L-O-F Glass Fibers Company, 1810 Madison Avenue, | RES RS 
Toledo 1, Ohio. : 
— 


L-O-F GLASS FIBERS 
COMPANY 


Makers of glass fibers by the 
exclusive ‘‘Electronic-Extrusion”’ process 


YF 


GLASS FIBERS 





A COMPLETE LINE TO PROTECT EVERY INCH 


BLUE FLAG Reinforcing Pipe Wrap, DURAMAT Protective Outer Wrap 
DURAMESH Pipeline Fabric, DURATAPE Pipe and Joint Wrap 
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Lease-maintenance 
agreement refused 


The California Public Utilities Com. 
mission has denied the Pacific Tele 
phone and lelegraph application 
take over on a lease and Maint ; 
arrangement the radio-tele 
ities for the combined pominalil 
Southern California Gas Co. and the 
Southern Counties Gas Co. The dec; 
sion was brought down as the result of 
lengthy hearings that were recently con 
cluded in Los Angeles (see GAS March 
p. 168). | 


In denying the application the com. 
mission said that the annual SErVice 
charge of $114,000 that was agreed 
upon between the telephone com 
and the two gas companies was too low 
Full cost of the operation, accordin » 
commission engineers who testified x 
the hearings, should amount to aboy 
$126,000. 

In an interim order, however, th 
PUC tacitly agreed to approve the ded 
if the annual charge is raised to $126. 
000. 

The transaction involves purchase 
the telephone company of the radio. 
telephone facilities of the two gas com. 
panies for a total of about $35800 
after which the company would maip. 
tain the facilities for an annual charge 


Recent FCC allocations 


United Fuel Gas Co. for one base su. 
tion at Hurricane, W. Va., on 33.38 m 

Southern Union Gas Co. for one bas 
station at El Paso, on 158.41 mc. 

Texas Gas Transmission Corp. fo 
two base stations at Eunice, La, w 
48.82 mc. 

Transcontinental Gas Pipe Lim 
Corp., for 66 operational fixed unix 
three near Clinton, Le Blanc and Pa 
metto, La.; Jacksonville, Md.; Beddocs 
and Tylertown, Miss.; Neshanie, N. }. 
Westchester and Oxford, Pa.; Maurie 
ville and Dayton, Texas; and Midde 
burg, Va., on 1905 mc; near De Quing 
St. Francisville, and Eunice, La; Bh 
cott City, Md., Laurel, Magnolia as 
Carson, Miss., Tylersport, Pa., Sour Lake 
Texas. and Unionville, Va., on 185) m 

United Natural Gas Co. for one bat 
station at Driftwood, Pa., on 48.98 m 

Colorado Interstate Gas Co., for os 
base station near Amarillo, Texas, 
48.82 mc. 

Pacific Gas & Electric Co., for om 
base station at Randsburg, Calif, o 
48.82 mc., with one control unt # 
Hinkley, Calif., on 456.15 me. and ont 
relay station at Randsburg on 451.15 
mc. 
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IN A FREE ECONOMY 
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ed CONOMISTS of the Empire systems out of the Southwest, 
, Trust Company calcu- which provides 88 per cent of 
© lated that in the United the nation’s natural gas. 
au 
- States, 33,000,000 families The prospect took a differ- 
be cook with gas; 18,000,000 ent hue when the heavy hand 
“| heat water with it; 14,000,000 of price fixing came down on 
use it to heat their homes; the gas producer through the 
by while 4,000,000 get refrigera- decision of the United States 
m tion from it. The statistics Supreme Court in the Phillips 
M, include all types of gas. case. Some gas _ producers 
in- 
ee Impressive as they are, immediately cancelled their 

they are but an indication of contracts, which provided for 

a trend. In the Southwest that contingency in the case 
- where it is convenient, 60 of federal control. Some state 
x ee 
as per cent of homes use nat- A ae e and city officials are now 
by ural gas. In other areas, only : = asking the Federal Power 
00 5 per cent of the homes are served with natural Commission to compel continuation of deliveries. 
. gas. The potential is more impressive than the Whatever the outcome of that question, it is cer- 
Th accomplishment. tain that some gas producers are not going to make 
i - = , 
ts In just four large cities, 270,000 householders new contracts since, under price fixing, they have no 
J are on lists waiting for natural gas service. This is voice in determining the price of their product. 
Kt 
He part of the evidence which justified the prediction So instead of the home owners of the United 
“ that the natural gas industry would have a five-fold States being free to select the fuel they prefer, price 
: expansion between 1950 and 1975. That could be fixing by a Government bureau is cutting down the 
= accomplished by providing sufficient transmission supply of the most efficient fuel—Natural Gas. 
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Colorado and the Canadi , 

_e “@nadian Riy 

Co. CIlG al p> alcd to the 1Oth rer 
Court of Appeals, which held én 2 
gasoline loss must be added to can 


rado’s COst of service 





pipeline news 





The Supreme Court held that 
rado Bave no notice it was al 
the validity of the merger condit 
and that the Natural Gas Act seadall 
; ny of Appeals review of PPC 
ders unless the issue had Previous) 

y 


been brought to the COMMiIsSiON for 
hearing. 7 





$4.4 million refund to CIG’s customers. 

The case involved action taken 
against an FPC order that $421,537, 
representing gasoline production ex- 
penses, must be excluded from Colo- 
rado's cost of service computations for 
rate-making purposes. The commission 
excluded the amount as a condition of 
its 1951 approval of a merger between 


Supreme Court reverses 
lower court ruling for CIG 


Judicial review of FPC rate orders 
is limited to the points raised by the 
company involved, the Supreme Court 
has ruled ‘n reversing a lower court's 
decision in the Colorado Interstate Gas 
Co. case. The decision may result in a 


“It (Colorado) cannot now be al 
lowed to attack an officially approves 
condition of the merger while retain 
ing at the same time all of its benefits’ 
the court's opinion declared. "The mq 
propriety of the attack is rendered two, 
fold because it is not made ip the 
merger proceeding but is attempted jp 
a separate rate proceeding.” 





Little Big Inch conversion 
and 481-mile line okayed 


\ 

Texas Eastern Transmission Corp's 
$86 million proposal to convert jg 
Little Big Inch gas line to petroleup 
products and cto substitute a gas lige 
have been approved by an FPC presid. 
ing examiner. 

The company will build a 481-mik 
24-in. line from Beaumont, Texas. » 
connect with its Big Inch line at Koy. 
ciusko, Miss. It has been using th 
1170-mile line running from Baytows 
Texas, to Moundsville, W. Va. » 
carry gas since it purchased the lin 
from the government after World Wx 





Refunds on gathering tax 
under fire in Texas 


A fight is developing over bills « 
give gas companies credit on prese 
and future tax bills for payments mak 
under the now invalid Texas gathering 
tax. 

One bill, as proposed by Texas Rep 
resentative Charles Murphy, wouk 
benefit those companies that paid th 


The Fieldjointer can solve the problem of effectively 
coating field joints for you! The “granny-rag” method 
of joint coating is out. And there is complete elimination 
of soil distortion 


The Fieldjointer is manufactured under maximum 











American Coating Supply Co. 


Tulse, Okhisheme 
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pressure of very heavy, durable, moisture-proof, fibertex 
beerd and calendared to resist moisture under high 
pressures. The Fieldjointer is wide enough to overlap 
several inches of the previously coated and wrapped 
pipe; heavy felt inserts hold it V4 inch away from the 
pipe. This space is filled with hot enamel, effectively 
coating the weld at the bottom, sides and top — all this 
with a minimum of labor and coating cost — and no loss 
of enamel 


inexperienced labor can effectively apply these Field- 
jointers. Two men can usually coat the field joints on 
small and medium sized pipe in a mile section in one 
day. Fieldjointers are available for pipe from 1” to 36” 
in diameter. 


® For complete details and prices, 
write S. D. Day Company 
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tax without protest and were thus let 
unprotected when the Supreme Cour 
ruled the tax illegal. Companies te 
paid the tax under protest have alreadr 
received refunds. 

First in the line of fire was a bi 
permitting El Paso Natural Gas Co. 0 
sue for around $2 million—the large 
single sum involved. A bill permitting 
Tennessee Natural Gas Co. to sue hi 
already been passed by both houses 
signed, and the company has filed sus 

Sen. Dorsey Hardman, who is fight 
ing the bills, said, “these compan 
weren't without counsel. It's gross 0 
ligence on their part. If they'd par 
under protest they'd have gotten ther 
money back without suit.” 


GAS—May, 195) 








GA 






























1a 

uit 

he 

lo. 

lo. 

Ng 

100 

des 

Or- 

Sly 

re. 

al. 

ved 

in 

. 

m- 

NO 

the 

‘in 

ps 

its SHAFER 

“a AUTOMATIC (or PUSH BUTTON) VALVE OPERATORS 
i * REDUCE THESE COSTS 

‘ ¢ PROTECT COMPRESSOR STATIONS 

7 * THEY DO OPERATE IN AN EMERGENCY 

m ¢ THEY DO NOT OPERATE ACCIDENTALLY 

the * ALL MOVING PARTS SUBMERGED IN OlL 

wo. 

0 

in 

Var 

» ow 

en 

re 

ing 

Cy 

me 

the 

let P 

ur 

hy 

act 

bil 

. 2 

BS 

a @ 7 

Kel 4 it » | . a 
| BRADSHAW @& Co. a Se” ar | , 
i 39° FOURTH AVE., PITTSBURGH 19, PA. Ps or o” | 

nies 4 Pi ea A / 
nek f e 4 4 J ‘ 
1 i, FA / 
pee 4 4 
he:! , A P of yy, , 


GAS—May, 1955 









Before You Buy Just ANY Shovel Crane... 


CHECK THESE 2 NEW BANTAMS! 


You Get MORE POWER ... SMOOTHER PERFORMANCE .. . 


...ADVANCED = 4 
ENGINEERING! “> 













C-35A CRAWLER BAN- 
TAM is the lowest priced 
¥%-yd. Crawler in the in- 
dustry! Features 2-speed, 
independent 94” 
overall width; low ground 
bearing pressure; 9 fast- 
change attachments! 


travel; 


T-35A CARRIER MOUNTED BANTAM — fast, efficient! 


Lifts 12,000 lbs.; works with 9 fastchange attach- 
ments. Complete line of BANTAM-BUILT Crane Car- 
riers includes Model 100, All New 6x4; Model 200, 
6x6; Model 300, Heavy-Duty 6x6 Carrier! 


D rHERE'S A BIG DIFFERENCE IN THE ¢ 
NEW BANTAMS!..- Compare BANTAM 

ef . | 
“Extra features at NO “Extra Cost! 


% MEW 2-Shoe Swing Clutch * MEW Bull Ring Gear 
*& ANTI-FRICTION Bearinss = NEW Vertical Drive Gear 


* POWER Up & Down Boom 
















* MEW Trunnion Base Roller 





Hoist Path 
oe MEW Revolutionary Drive * MEW Heovy Duty Vertical 
Tumblers Swing Shaft 
Bevel 
* — et Bearing * NEW Stronger Travel Clutch 
Gear Mounting 


Shaft 





* MEW Plate Lock 





CLIP eee Mail TODAY for more information about the NEW BANTAMS 

















Please send details on the 268 PARK ST., WAVERLY, IOWA, U. S. A. E 
[] Crawler mounted C-35A ; 
() Carrier mounted T-35A [) Have representative call. 4 

i 
Name Title ' 
Company 
Address i 
City State 
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Montana-Dokote’s 
to serve North Debagee 


Hearing before the North 
Public Service ( OMMiISsion 
tana-Dakota Utilities Co's arte: 
the state Was cancelled Coon aie 
Ran last month when the auil be 
negotiations to purchase gas from hd 
rada Petroleum Corp. fell apart 

Although the original plan, 
would have consisted of a 500-mile he 
across the state to serve 30 omni 
been withdrawn. Montana-Dakoty ; 
hopeful that an alternate plan conn 
ing of an 80-mile line from Tioga 
as far cast as Minot, may be completa 
this year. 

Montana-Dakota withdrew its orip; 
nal plan because of a report that ink 
cated gas from the Tioga area wouid 
not be adequate for the long line, a 


though Amerada disagrees with ths 
Opinion. 


Texas’ economic waste 
bill appears doomed 


The bill that would permit the Texy 
Railroad Commission to consider ep 
nomic waste in setting field rules fy 
gas appears doomed during the curpey 
legislative session. 

While sponsored and supported by 
TIPRO and the Panhandle Produces 
& Royalty Owners Association, the bil 
was opposed by larger producers, pipe 
lines, utilities, and chemical companig 

Its major setback occurred when; 
preliminary vote prevented consider. 
ing the bill out of order, although i 
is still rather high on the agenda. 


TransCanada’s plan 
postponed for this year 


TransCanada Pipe Lines Ltd., will k 
unable to make a start this year ons 
all-Canadian pipeline system to bring 
natural gas to eastern Canada. 

The company has always maintaimne 
that the 2200-mile line, estimated ® 
cost between $300 and $350 million 
could not be undertaken without gor. 
ernment guarantee or some other si 
sidy. Leading stockholders in Tras 
Canada are men like Clint Murchisoe 
of Dallas, Texas, Jules Timins, Cam 
dian gold and iron financier, and Ne 
than Tanner, former Alberta mins 
minister. 














Numerous plans have been pzoposet 
involving various amounts of equity b 
Trans Canada. The company original 
wanted the Canadian government © 
back bonds to the extent of $250 « 
$300 million, with Trans Canada mai 
taining complete control of the proj 
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Why Gamble $5 Million on a “cheaper” 
substitute for Tar Base Enamels? 


Even the best pipeline enamel you can buy repre- _just as scores of leading pipeline companies do 

sents only a small fraction of your total pipeline —_ each year, and be sure of economical, longer-lasting 

investment. Yet, the quality and performance of the _ protection. 

enamel will largely determine your yearly upkeep When you buy Pitt Chem, you buy assured pipe- 

and maintenance costs . . . and correspondingly, line protection with every drum, because Pitt Chem 

the value of your investment for years to come. Tar Base Enamels are manufactured to published 
Tar Base Enamels have proved their superior specifications by a basic producer. e Write today for 

ability to resist soil stress and water absorption— (further information or technical assistance. 

two principal reasons why “cheaper” substitutes 

fail and cause maintenance expenses to soar. Why 

take chances? Specify Pitt Chem Tar Base Enamels, 


PITT CHEM®TAR BASE ENAMELS 


’ Standard Grade * Modified Grade 
’ Plasticized Grade Hotline 
* Cold Applied Tar Base Coatings 


weo see7 


COAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS * PLASTICIZERS * ACTIVATED CARBON * COKE * CEMENT * PIG IRON 
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The Canadian government rejected 
this plan, but suggested that company 
officials talk to Canada's Industrial De- 
velopment Bank. Under the plan that 
developed between TransCanada and 
the Industrial Development Bank, the 
Canadian government would have had 
effective financial as well as legal con- 
trol oi the company, since any action 
on the part of the banking institution 
would be secured by the government. 

Trans Canada reluctantly accepted 
this plan in order to get the huge pipe- 
line project under way. The actual scut- 


¢ 


tling of the plan came from an en- 
tirely unexpected source—Gulf Oil and 
its Canadian subsidiary, Canadian Gulf, 
which controls the Pincher Creek gas 
field in Alberta from which TransCan- 
ada expects to buy gas. Gulf Oil re- 
fused to sell gas as long as there was 
a possibility of government control 
over policy and profits. 

Banking experts who have studied 
the pipeline project agree that it is eco- 
nomically sound. They point out, how- 
ever, that pipe in the ground is poor 
security and that the only recognized 
surety in pipeline financing are 20- to 
25-year gas purchase contracts of which 
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Trans Canada has few. 

Government leaders enthnusiee: 
about the project because thep . 
ic will offer relief to Canada’s belie 
gma problem 
they are concerned with Canady’ 
suggested equity open as 
they feel is too small, By backi whic 
they believe Ottawa would 18 bond 
ing the risk and at the same time 
hancing the position of common 4 
holders in Trans Canada . , . doj _ 
of these things without gai Pleo 
effective control of the project, me 
of course, would result in a highly 
plosive political situation. “4 
ly, the government insisted on a pls 
that would give the government a mex. 
ure of control over the project, 

The fate of the pipeline rests op 
compromise plan that will break th 
stalemate, and gain the approval of the 
producers of Alberta gas. Trans Canad, 
also needs more firm contracts with ds 
tribution companies, which j 
leaders feel will be forthcoming if ; 
suitable compromise is reached. 

As the situation now stands, Pacify 
Northwest Pipeline Corporation js 
planning to make an offer for southen 
Alberta gas, even though both the AL 
berta government and the Canadig 
federal government have in the pa 
rejected all plans to export gas to the 
Pacific Northwest. 

In another action, American firm 
have reportedly offered to deliver Loo 
isiana gas to eastern Canada for abou 
33 cents per MMcf, a price much lowe 
than could be met by Trans Canada 


CIG gets FPC okay to 
reroute pipeline 


Colorado Interstate Gas Co., Cob 
rado Springs, has been authorized » 
reroute a pipeline approved by tk 
FPC lase June 18 (Docket G-212)) 
for the transportation of natural gs 
to be received from the proposed tram 
mission system of Pacific Northwes 
Pipeline Corp. 

The changes authorized include th 
construction of an additional 14 mils 
of 22-in. pipeline, and a reductions 
the authorized compressor horsepowe 
at a proposed compressor station free 
5500 hp to 4400 hp. 

As now authorized, the line will & 
relocated to pass near Cheyenne, Wye. 
and then south to Colorado Interstate 
east Denver control station. Delivens 
to Colorado-W yoming Gas Co. will be 
made near Cheyenne and at Greely 
Colo. It did not make any estimate 
the decrease in the added cost, whit 

reviously had been estimated # 

848,168—raising the cotal cost of te 
project from $23,298,653 to $24,14, 
821. 
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C. $. LeNoir 





J. P. Neill 


Two new construction 
companies organized 


James P. Neill and C. S. LeNoir, for- 
merly principal owners and operators 
of Western Pipe Line Constructors 
Inc. Austin, Texas, have formed two 
new construction companies following 
the recent dissolution of this corpora- 
tion. One of these companies, known 
as James P. Neill & Company, with 
James P. Neill as president, will have 
its ofices in Dallas. The other, to be 
known as C. S. LeNoir & Co., with Mr. 
LeNoir as president, will be located 
in Austin. 

Both men have for many years been 
identified with some of the country’s 
major pipeline construction projects. 
Mr. Neill was formerly with several 
gas transmission companies as well as 
Ford, Bacon & Davis; Williams Broth- 
ers, and H. C. Price Co. Mr. LeNoir 
has a background of many years in the 
construction and operation of trans- 
mission pipelines. 

George Marsh, formerly a vice presi- 
dent of Western Pipe Line, is to be 
associated with the joint venture proj- 
ect as project manager. 

The two new firms are joining to- 
gether in the construction of approxi- 
mately 77 miles of 36-in. loop line in 
Georgia and South Carolina for Trans- 
continental Gas Pipe Line Corp. 


New facilities sought 
by United Gas Pipe Line 


United Gas Pipe Line Co., Shreve. 
port, has applied to the FPC for au- 
thority to spend $8,337,481 to con- 
struct approximately 63 miles of pipe- 
line and a new 330-hp compressor sta- 
tion ON its system in Mississippi, Ala- 
bama, and Florida (Docket G-8230). 

The new facilities would enable it 
(0 supply increased requirements of 
existing Customers, including Southern 
Natural Gas Co.. Birmingham. 
United would also construct facili- 
es at the Jackson, Miss.. gas field to 
test its adaptability for storage pur- 
poses. The company would drill 13 
wells, construct about 7.3 miles of pipe- 
line, build a dehydration plant, and 
make adjustment of a 2000-hp unit. 
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Oklahoma Mississippi River Products 
Line Inc., tank farm manifold at 
Drumright, Okla., employs a quantity of 
four different Hamer Line Blind Valves. 






FOR PIPE LINE COMPANY 
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HAMER Visible Shut-off LINE BLIND VALVES 


HAMER Plug Valves 


Will not stick. 


Plug adjustment 
nut makes it easy 
to open or close 
valve yet assures 


positive control 
of the plug. 






Contamination costs money. Preventing it 
means a healthy savings in both time and 


dollars. That’s where Hamer Line Blinds excel. 


For example: Installed in Oklahoma 
Mississippi's Drumright, Oklahoma tank 
farm when it was constructed in 1951, 
Hamer Blinds have been on the job 24 hours 
a day providing a quick leakproof shut-off 
that’s both positive and permanent. Net re- 
sults—the company reports complete product 
segregation has resulted in substantial savings 


every year the blinds have been in operation. 


Send for FREE Catalog 


0: 0a: VALVES, INC. 





2919 Gardenia Ave., Long Beach 6, Calif. 


Representatives throughout the World 
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AUTOMATIC BLOWDOWN SYSTEM FOR 
COMPRESSOR STATION OPERATED BY 
LEDEEN VALVE ACTUATORS 


seconds to 
blow" down Oo” 


Write for 


sor 
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station worchdos: 


VALVES * CYLINDERS 
VALVE ACTUATORS 
AIR HYDRAULIC 
PUMPS & BOOSTERS 





New AGA Code Revision Specifies 
Emergency Shutdown Facilities... 


“Each transmission compressor station shall 
be provided with an emergency shutdown 
system by means of which all gas compress- 
ing equipment, all gas fires, and all electrical 
facilities in the vicinity of gas headers and 
in the compressor building can be shut down 
and the gas can be blocked out of the sta- 
tion and the station gas piping blown down.” 
(per Paragraph 843.431, Emergency Shut- 
down Facilities, Revision of Section 8 of ASA 
B31.1). 


WRITE FOR BULLETIN 3020. 


Zeon Mg. O 
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Southern Counties to 
loop Biggest Inch 









Pending approval from the 
nia Public Utilities Commissi 
California portion of the Texas 
gest Inch pipeline, which bri 
ural gas from New Mexico 
fields to southern California 1S 
to become two 














Southern Counties Gas Co. has 
quested permission from the con 
s10n CO construct 41.5 miles of 5 
pipeline between Cactus City and T 
ert Center in Riverside county, 

The $2.5 million project 
complete looping of the Califoess 
Texas pipeline system all along the 2 
mile stretch from the Colorado ses 
to Los Angeles. 





Gas from Canada okayed 
for Montana Power Co. 


Presiding Examiner Richard N. 
ins of the FPC has filed a decision, sul 
ject to review by the commission, 
thorizing Monana Power Co., Butte, 
import from Canada into the Uni 
States up to 100 MMcf of natural at 
per day, with an annual maximum 
20 billion cu ft. The authorization @ 
tends until May 14, 1974 ( DockerG— 
2505 and 2506). 

The gas would be imported from the 
Pakowki Lake area in southeastern Al 
berta, where it would be produced and 
gathered by Canadian-Montana Gas Co 
Ltd., a subsidiary of Montana Power, 
Ir would then be delivered to Cam 
dian-Montana Pipe Line Co., another 
subsidiary, which would make delivery 
to Montana Power through existing fe 
cilities at a point near Whitlash, Mont, 
on the U.S.-Canadian boundary. 

The FPC in February 1952 author 
ized Montana Power to import up ® 
40 MMcf of gas daily and a maximum 
of 10 billion cu ft annually from Go 
ada, to be used exclusively to rende 
service to the Anaconda Copper Min 
ing Co. That authorization expite 
April 7, 1956. 

The Alberta Petroleum and Natura 
Gas Conservation Board recently issuet 
a new 20-year permit authorizing the 
export of a maximum of 100 
per day and up to 20 billion cu ht 
yearly. An application for an export 
permit is now pending before the Min- 
ister of Trade and Commerce of the 
Dominion of Canada. Presiding Exam 
iner Ivins conditioned his authora 
tion to require Montana Power to 
with the FPC before next Sept 14 
copy of the necessary authorizations 
from the Canadian Government. 

In authorizing the importation, the 
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R Lacy, Inc., Frost Hull Station, Carthage, Texas — equipped with one 440 h.p. 8SVG and one 550 h.p. 1OSVG Beaird-ingersoll-Rand four cycle gas engine driven compressor 
slants with Young radiators and all necessary controls. Other sizes 110 to 660 h.p. 


R.LACY,INC., has planned its Frost Hull station to utilize 

to the fullest the flexibility of operation possible with pack- 

aged compressors. Boosting gas from nearby Carthage, Texas, 

fields into a sales line, the station was initially equipped with 

asingle 8SVG 440 h.p. Beaird-Ingersoll-Rand packaged 

compressor plant. The original piping of the installation 

included connections for the addition of a second packaged 

unit should wellhead pressures continue to drop off. A year Handle Pressure Drop Off ~ 
later a 1OSVG 550 h.p. Beaird-Ingersoll-Rand packaged FLEXIBLE 

compressor was added. 


: . —— . ; INSTALLATION MADE 
Now operating with single-stage compression, the units pick 

up gas at 475 psig and boost it to 1,175 psig for delivery to WITH PACKAGED 

the line. Should wellhead pressures continue to decline, a COMPRESSORS 


third unit could be added to the station or the existing units 
changed over to two stages of compression. Later one of the 
units could be transferred to other service leaving the remain- 
ing plant to complete production. Requiring a minimum in the 


way of fc undation and connecting piping, the entire compres- 
sor installation will be almost wholly salvageable when moved. 


Let us show you how a Beaird- Ingersoll-Rand packaged compressor 
plant can be designed to meet your requirements. 


THE J. B. BEAIRD COMPANY, INC. . 
Shreveport, Louisiana sles % (Cuma Come 


MACHINING @© MANUFACTURING @ STEEL WAREHOUGE 
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Presiding Examiner said that Montana 
Power is in need of this additional gas 
for its present and future over-all sys- 
tem requirements. He pointed out that 
the company has been unsuccessful in 
its efforts to find any additional gas 
reserves in Montana or at any other 
point located within economically feas- 
ible distance of its system, except for 
the Canadian reserves. 

Presiding Examiner Ivins dismissed 
a motion by the competing fuel inter- 
veners, consisting of coal and labor in- 
terests, to dismiss Montana Power's ap- 
plication, after concluding that the pro- 
posed importation is in the public in- 
terest. Pointing out that natural gas is 
a highly valuable natural resource avail- 
able in limited exhaustible quantities 
in the United States, he declared that 
“it seems self-evident that any reason- 
able augmentation of our limited do- 
mestic supplies is desirable unless 
clearly outweighed by damage to the 
public interest. No such damage is here 
shown,” he asserted. 

Commenting on the coal and labor 
interveners’ contention that the appli- 
cation should be denied in the absence 
of some intergovernmental agreement 
between the U.S. and Canada to assure 
the continuity and adequacy of gas sup- 















ply, Presiding Examiner Ivins referred 
to the “amicable relations’ which have 
existed between the two countries for 
upward of a century, and declared that 
“in the light of this background of 
amity and comity between the United 
States and Canada those applications 
should be dealt with on their merits.” 

He also rejected the interveners ar- 
gument that Montana Power's appli- 
cation should be disallowed on the basis 
of the commission's decision issued last 
June granting a certificate to Pacific 
Northwest Pipeline Corp. to transport 
natural gas into the Pacific Northwest 
area of the United States, and denying 
competing applications proposing to 
import natural gas from Canada to 
serve the same market area. Presiding 
Examiner Ivins pointed out that the 
present case does not include any prob- 
lems connected with construction or 
financing, and that Montana Power is 
not wholly dependent upon the pro- 
posed Canadian import as a system gas 
supply. He also noted that Montana 
Power's operations as a gas public util- 
ity are subject to the jurisdiction of 
the Montana Public Service Commis- 
sion. 

In addition to using the Canadian 
gas to supply existing markets in Mon- 
tana, Montana Power also intends to 
extend service to 11 towns. The com- 


¢\ STATION CONSTRUCTION 
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Integrity and experience are 
two basic factors in our com 
pletely integrated organization, 
specializing in the construction 
of pump stations, gas comprey 
sor stations, tank farm systems 
and terminals. 





pany plans to spend an eer; 
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It is reported that the me 
minion BOVernment may do. 
tana Powers inc rease in the Mon. 
Bas exported. Ottawa is 
teel that Montana Power seeks to ® 
the whole area with Canadian vial 
conda Copper is the main Ras. Ana. 
of the exported gas and it ig held | 
increased gas would supply cheap (, 
nadian energy for products that com, 
pete with the base metal mini is 
dustr yof British Columbia. aa 



























Texas Gas has approval 
for new construction 







Texas Gas Transmission Gop 
Owensboro, Ky., has been a 
to construct approximately 207 gi. 
of pipeline and 22,600 hp in 
sor capacity On its natural gas trp 
mission system in Louisiana, Migs 
sippi, Tennessee, Kentucky and 
(G-6854) at a cost of $17,498,519 

Approximately 90 miles will Paral 
lel sections of Texas Gas’ CXIStING gp 
tem. The remainder will constitu, 
new lateral to serve Indiana Gas ai 
Water Co., Indianapolis, an CXisting 
































General Contractors 


2518 DREXEL DR., HOUSTON, TEXAS 


J. B. LATHAM, President 
CRUDE OIL 
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And Now... 


RCA Announces the 
FIRST Low-Cost 




































with Voice Channels 


Provepb throughout the nation and to-point communications problems. 
the world, RCA 960 megacycle 
Microwave is now available in a 
low-cost “package” unit, MM-9, as 
a complete station. 





RCA Microwave uses highly diree- 
tional radiosignals which are beamed 
from one relay station to the next 
by “dish” antennas. It can be inter- 
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Important savings include: connected with existing telephone 
¢ Minimum real estate requirements lines and switchboards and virtually 
e No tower construction eliminates the weather hazards of 
e Easy economical installation carrier and wire lines. RCA 
e Minimum maintenance Microwave employs readily avail- 
e Unattended reliable operation able tubes and familiar circuits 


which are easy to service. The RCA 
Service Company provides nation- 
wide installation and service facili- 
ties, if desired. 


When mounted on inexpensive sup- 
ports, such as wooden poles, up to 
100 feet high, or on existing struc- 
tures, which can be spaced 20 or more 












miles apart, the MM-9 Microwave For complete information on the 

re ‘package’ units provide an ideal new MM-9 Packaged Microwave 
low-cost solution to many point- Stations, send coupon, below. 
nN 
n, Typical Uses of MM-9 Packaged Microwave: 
on Gas Utilities 
1. Telephone Circuits Electric Utilities 

is 2. Supervisory Control Pipelines 
Ns 


3. Remote VHF Centrol FOR State Agencies 

4. Facsimile f Municipal Systems 

5 Police Departments 
Transportation Systems 


. Teletype 














Showing hinged rack construction, with all components easily accessible for servicing 
Standard ‘package’ equipment includes weather-proof cabinet, 2 parabolic reflectors, 
10 megacycle transmitter unit, exciter unit, 000 megacycle receiver. Also 2 100-ft 
sections of semi-flexible transmission lines with all required fittings. Space is avail 
able for multiple® equipment to provide two voice channels with signaling Addi- 
tional multiplex equipment can be mounted in a similar cabinet 

————— i << = Gn =u a =e = <== << «ae au au ae ee Ge ee ee ee EE GE GS GEES GEES GU GUE Gam Gee Gees Gee ae Gece coe 
Radio Corporation of America, Camden, N. J. 

Communication Equipment, Department R-180, Building 15-1, 

In Canada, RCA VICTOR Company Limited, Montreal 

Please send me your new booklet, “RCA Low-Cost Packaged Microwave 
Stations.” 
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RADIO CORPORATION 
of AMERICA 


COMMUNICATIONS EQUIPMENT 
CAMDEN, N. J. 


NAME TITLE 
COMPANY 
ADDRESS 














cITy ZONE STATE 
|} Have an RCA representative get in touch with me. 














GAS—May, 1955 





pipeline mews ¢ Contd. 


customer, without the use of any gas 
from Panhandle Eastern Pipe Line Co. 
The additional compressor capacity in- 
clude 18,100 hp in existing stations 
and «500 hp in a new station at Riv- 
erton, La. 

Part of the new facilities, including 
about 48 miles of pipeline and 1500 
compressor horsepower, were condi- 
tionally authorized by the FPC last Oct. 
| ‘as pact of another project proposed 
by Texas Gas, to serve American Lou- 
isiana Pipe Line Co. The FPC said that 
the 48 miles of line and 1500 compres- 
sor horsepower of these facilities are 
now required by Texas Gas to render 
firm peak day service to its existing 
customers. However, the commission 
said, 6600 horsepower in compressor 
capacity will not be required as part 
of the new project if service to Ameri- 
can Louisiana is not initiated. 


FPC rules independents 
subject to regulation 


FPC’s chief presiding examiner re- 
cently denied three petitions filed by 
three independent producers of natural 
gas requesting orders by the FPC de- 
claring that their sales are not subject 
to regulation under the Natural Gas 


PIPELINE CONTRACTORS SPECIFY... 





TULSA” 








Contractors everywhere choose Tulsa Winch to 
lighten their equipment-moving jobs. Tulsa Winches 
are available in 28 models, in capacities from 
6,500 to 80,000 Ibs., for every model and make 


of truck or crawler tractor. 
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Cathodic Protection Service recently completed an expansion of its main office building 
in Houston to accommodate its increased staff of engineers. In addition, the COmpany 
has constructed a new warehouse shop building adjacent to the office building site to 
take care of the increased volume of materials handled for both the sales and installation 
service. E. P. Doremus is president of CPS 





by the commission. 


Oil Co. of Texas, Beaumont, and Hum- 
ble Oil and Refining Co., Houston, 


WINCH iene 





— 
sale, and is therefore a natural gas Com. 


pany within the meaning of the Nar. 
ural Gas Act. 


Act. The decision is subject to review 


Shell Oil Co., New York; Deep South 
The case presented for the first time 


the question of whether a sale of pap. 
ural gas made before the completion of 
production and gathering is exempt 
from the Natural Gas Act by reason of 
Section | (b), which states that the 
act “shall not apply to the production 
or gathering of natural gas.” The peti. 


whose sales are made from producing 
fields in Texas, were the three peti- 
tioners. Presiding Examiner Edward 
Marsh concluded that each of the com- 
panies is engaged in the sale in inter- 
state commerce of natural gas for re- 
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This contractor’s truck mounts a Model 23 T 


earth auger is powered forward with a Model 19 Tulsa Winch. 


Tuha Winch 


DIVISION OF 
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values 


Examine this new OIC valve model for 5 min- 
utes. See how its unusual design features can 
lower your valve and maintenance costs. 

It's an exact 2” model of the newly designed 
OIC cast steel, lubricated plug valve. On test, its 
6” big brother endured 3000 full openings and 
closings at 425 p.s.i. pressure on solvent. It re- 
mained pressure tight, operable at low torque, and 
showed no sign of galling or seizing. You'll un- 
derstand why, when you study the model. 

See how its exclusive gland liner retains plug 
adjustment longer. Examine the valve’s multiple 
seals. Operate it. Look at the design of its 4 plug 
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grooves and see how more efficient lubricant dis- 
tribution preserves the valve’s primary seal. Its 
many life-extending features are all in the model. 

Every OIC salesman has one. When he calls, 
ask to see it. Analyze its values. You'll be han- 





dling a model of the most 
modern lubricated plug 
valve known. 

For complete advance 
information and specifica- 
tions on the OIC lubri- 
cated plug valve line, write 
for Bulletin 1003. 














THE OHIO INJECTOR COMPANY + WADSWORTH, OHIO 


Va LV F 5 FORGED & CAST STEEL, LUBRICATED PLUG, 


BRONZE & IRON VALVES 
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cioners, while insisting that their sales 
are not sales in interstate commerce, 
contend that they are exempt under 
this provision. 

The examiner ruled that the exclu- 
sionary provisions apply only to the 
producing properties and gathering fa- 
cilities, and does not exempt or ex- 
clude the sales of natural gas made dur- 
ing the course of production or gath- 
ering or as an incident thereto, whether 
the sales are made before or after de- 
livery to the interstate pipeline. 


The petitioners further contended 
that the “casinghead” and “gas well” 
gas that they sell is not the same prod- 
uct processed gas that is resold by the 
plant operator. They claim that it 1s 
not “natural gas” as defined by the act. 
The presiding examiner ruled out this 
claim stating that the gas flowed con- 
tinuously “first with and later without 
these impurities and other components, 
through the interconnected pipelines” 
and across state lines. He concluded that 
the sale of their gas is a sale in inter- 
state commerce of natural gas for re- 
sale within the purview of the Natural 
Gas Act. 





EMPLOYEES 
LIVE? 











When your operations take you some 
distance from cities and towns, where will your em- 
ployees live? Make them comfortable and happy with 
STURDYBILT Prefabricated Homes, close to the job. 


Our variety of designs will suit the most 
discriminating families. Many size homes are also 
available, as well as duplexes and other multiple 


family units. 


Ask about our purchase or lease plan. 


MANUFACTURERS OF SPECIAL MILLWORK: DISTRIBUTORS OF 
CURTIS WOODWORK, JOHNS-MANVILLE BUILDING MATERIALS 


STURDYBILT 


SOUTHERN MILL & MANUFACTURING CO. @ TULSA, OKLAHOMA 





PREFABRICATED, 
DEMOUNTABLE HOUSES 








stueorven!t wouses COmPLyY with COMMERCIAL STANOABROD C5175 
Of THE NATIONAL BUREAU OF STANDARDS FOR PREFABRICATED HOMES 








B.C. Electric sian 
Westcoast Tronemiaall 


An agreement has been si 
tween Westcoast Transmission Co, 
British Columbia Electric Cg for 
livery of Peace river gas for di ; & 
in the lower mainland area of BC 

Under the dgreement, deli of 
to 50 MMcf of gas daily is provide 
for unconditionally in the initial — 
As further proven reserves are re 
by Westcoast, the lower mainland 
have the right to share in them be 
other areas in B.C. before any j 
is made in sales to the US. This 
vision gives B.C. Electric a 
addition of 25 MMcf daily, 

The two-part pricing formula agreed 
upon would consist of ac 
charge of 20 cents per Mcf anda peak 
demand charge of $3.21 per Mcf. , 


TGT gets approval for 
its 370-mile line 


The FPC has issued a certificate » 
Tennessee Gas Transmission Co., Hous. 
ton, authorizing it to construct a new 
30-in. pipeline approximately 37) 
miles long traversing a gas-gathering 
area and extending from a point nex 
Agua Dulce, Texas, along the Gul 
Coast to the Kinder, La., area ( Docker 
G-8215). 

Tennessee will build the new line x 
a substitution for approximately 21] 
miles of partial 30-in. mainline loop 
and 21,240 hp in compressor capacity 
previously authorized by the FPC bu 
not yet constructed. The proposed 370- 
mile line will cost an estimated $35, 
400.000, an increase of $12,400,000 
over the cost of the previously author 
ized but not constructed facilities. 


Supreme Court declares 
Oklahoma price law invalid 


Oklahoma's minimum price law § 
invalid according to a Supreme Coun 
ruling, which states that the state cap- 
not determine the minimum prices d 
natural gas to be paid by a company 
that then transports the gas for resi 
in interstate commerce. 

In a 7-to-1 order, the court declared 
that such transportation and sales att 
subject to the “exclusive regulation” 
the FPC in line with the court's det 
sion handed down last June in the Phit 
lips case. Involved in the case wet 
Natural Gas Pipeline Co. of Amen 
vs. Panoma Corp. and the corporation 
commission of Oklahoma. 

Acting in its capacity as the conse 
vation agency of Oklahoma, the com 
mission had set minimum W 
prices, which allegedly were above 
some of the minimum contract pie 
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Model 705-B Runabout Service 

Ditcher. Designed for scattered 

jobs. Vertical boom. Fluid Drive. 
Hydra-Crowd. 15 miles per 

hour travel. Widths up to 
10%". Depths to 4’. 








DIG for profit. 
DIG long jobs. 


DIG scattered jobs. 



















DIG with Hydra-Crowd | 
and Fiuid Drive. 


DIG with new curved teeth 
that last 3 to S times lionger. 


DIG through frozen ground, asphalt 
pavement, coral rock—virtually any material. 


DIG with the vertical boom that 
leaves no ramp, operates in closest 
quarters, digs right up to obstructions. 


DIG with the machine that was 
engineered to DIG and get to the next job. 


Model 44-C. For 
every kind of ditching 
up to 24" wide and 8'4" deep. 








You don't have to DIG for the facts. They will be sent at your request. $4.33-D 


AURORA, ILLINOIS, U.S.A. 
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be.ween producers and the transmis- 
sion lines. Escalation clauses in the con- 
tracts subsequently were set in motion. 

In its unsigned order, the court said, 
Okla. ma had attempted to fix a mini- 
mum price for natural gas—after pro- 
duction and gathering are ended—to 
be paid by an interstate pipeline. Bur 
the majority ruled that the Phillips de- 
cision “controls” the issue. 

The current majority order denied 
that the Cities Service Gas Co. vs. Peer- 
less Oil & Gas Co., and Phillips Petro- 
leum Co. vs. Okiahoma cases were ap- 


plicable to the natural gas suit. 

The two former cases (in which state 
minimum pricing had been upheld ) 
dealt with constitutional questions and 
not the construction of the Natural Gas 
Act, the order said. 


GAS) Pipeline notes 


Five notices filed by Phillips Petro- 
leum Co., Bartlesville, Okla., proposing 
to cancel rate schedules covering natur- 
al gas sales and to terminate deliveries 
have been rejected by the FPC. The 
FPC at the same time rejected a notice 
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PARKHILL TRUCK COMPANY 


TULSA, OKLAHOMA 


Pipe Stringing 





Heavy Hauling... 
Uc PARK HILLS 


@ BROAD EXPERIENCE 
@ MODERN EQUIPMENT 
@ COMPLETE SERVICE 


PARKHILL 


AND FORGET 
ABOUT IT 





Phone 7-135! 








by Skelly Oil Co. | ‘posing to termi. 
nate deliveries to V anhandle 

Pipe Line Co., Kans.s City, Mo of 
same gas it receives from Phillips, 
commission also rejected Petitions 
Phillips requesting p. MISSION to wi 
draw certificate applications it .: 
filed covering four of the hive Sales 




















































The Utah Publi. Service Commi 
sion has been asked two require Utah Ny 
tural Gas Co. to (ransport Ras for oan 
companies in its pipeline, Phelps 
Dodge Corp. and the Kemmerer Coal 
Co. report that their recently drilled 
well can be connected to Utah Natural’s 
line for $2500. Utah Natural Operates 
a line from the Clear Creek district ip 
Carbon, Emery and Sanpete COUNTIES tp 
a point east of Orem, where the Ras is 
delivered to Mountain Fuel Supply Co 





In recent rate actions, the FPC made 
effective, subject to refund, Natural 
Gas Pipeline Co.'s suspended $10,069. 
OOO increase, approved a proposal by 
Southern Natural Gas Co. to refund , 
total of $196,366 to its wholesale cys. 
tomers; suspended Olin Transmission 
Co.s $1,070,668 increase; and allowed 
Colorado-W yoming Gas Co. to put into 
eftect a $777,777 increase. 


It is rumored that Pacific Northwes 
Pipeline Corp., Houston, has arranged 
to purchase the assets of TransNorth. 
west Gas Inc., Spokane. TransNorth. 
west's assets include franchises to build 
and operate pipelines in eastern Wash- 
ington and a certificate of public con. 
venience and necessity to serve seven 
northern Idaho counties with gas. 


To eliminate the search through an. 
tiquated volumes of the Federal Power 
Commisison's rules and regulations, ¢ 
compact, up-to-date compilation of the 
General Rules and Regulations Under 
the Natural Gas Act, excluding Sub- 
chapter F (Accounts) and G (Ap 
proved Forms ), which were in force on 
Jan. 1, 1955, is now available. Infor- 
mation concerning this booklet may be 
obtained from Robert M. Harris, 3728 
Gilbert Dr., Shreveport, La. 





The new Pritchard Lo-Line cooling 
tower, designed for roof-top air com 
ditioning installations where a low si- 
houette is desirable, was introduced to 
35 sales representatives and district of- 
fice managers at the annual national 
sales meeting of J. F. Pritchard & Co, 
manufacturer of industrial and air com 
ditioning cooling towers and air 4 
gas dehydration equipment, in Kansas 
City, Mo., recently. In addition t the 
introduction of the new Lo-Line tower, 
recent improvements in Pritchard it- 
dustrial cooling towers and Hydryes 


were presented. 





GAS—May, 1953 

























2e)i, 88597 FOR SERVICE 
vr fe 


-_ 
& 






RPI SE F. 















































us. 
Na. %ec 5 
ner MINNEAPOLIS » GRAND BOSTON 
ip RS DETROIT o 
Oal ' » » Errol BUFFALO 
led MILWAUKEE 3 eemenanenes > 

@ i » a NEW VORK 
us DES MOINES » — CLEVELAND 9D har 
(es a . . ™ &/ PITTSBURGH PHIL ADELPHIA 
| 2 

: Bead sco » » COLUMBUS 

in SAN FRANCIS DENVER INDIANAPOLIS p _| WASHINGTON 

to bd * » .. v 
: KANSAS CITY » ee 
4s a ST LOUIS 
Ad, 


de g. ANGELES TULSA 4 
a 


ral ” > 
). ATLANTA 



















by % 
r DALLAS 2» 
» 
1S- 
On onan 
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. 7 | 
ed Youngstown has 28 district sales | 
b offices conveniently located through- | 
out the nation to serve you quickly. | 
h- They are staffed with men who know the steel 
Id business thoroughly and are qualified to help you | 
b. with your steel requirements. You can get quick | 
service whether you write, wire or phone your ' 
a nearby Youngstown District Sales Office. i 
| 
, DISTRICT SALES OFFICES i 
cr Atlanta 1, Ga. Dallas 2, Texas Kansas City 6, Mo. Pittsburgh 22, Pa. 4 
i 1310 Healey Building 1602 First Nat’l. Bank Bldg. 1222 Commerce Bldg. Two Gateway Center ' 
- Phone Walnut 5920 Phone Randolph 6964 Phone Victor 5837 Phone Atlantic 1-2350 { 
ot Boston 16, Mass. Denver 2, Colorado Los Angeles 15, Calif. St. Louis 3, Mo. i 
>. 250 Stuart Street 814 Continental Oil Bldg. (Direct communications to 611 Shell Bldg. | 
Phone Liberty 2-5855 Phone Main 3-2283 —y.S.P. of Calif.) Phone Geneva 1223 | 
4 Des Moines 9, Iowa Phone Prospect 7581 
f Buffalo 2, N. Y. 437 Insurance Exchange San Francisco 5, Calif. 
. 1508 Liberty Bank Bldg. Bldg. Milwaukee 3, Wisc. 55 New Montgomery Street . 
Phone Washington 6270 Ph . 2110 Wisconsin Tower Phone Garfield 1-6544 
. one 3-5033 Ph 
os , one Marquette 8-5148 
r Chicago 2, Illinois Detroit 2, Michigan Seattle 4, Washington 
111 W. Washington Street 926 Fisher Bldg. Minneapolis 2, Minn. 457 Central Bldg. 
Phone Franklin 2-5470 Phone Trinity 5-5816 1050 = Bldg. — Phone Main 6420 
Cincinnati 2, Ohio Grand Rapids 2, Michigan a Tulsa 3, Oklahoma 
n 1302 Carew Tower 603 Michigan Nat'l. Bank New Orleans 12, La. : 
Bld 1305 Philtower Bldg. 
Phone Main 1424 g. 520 Whitney Bldg. Phone 54-4634 
|. Cleveland 13. Ohio Phone 9-429) Phone Raymond 0153 
. 2400 Terminal Tower Bla Houston 2, Texas New York 36, New York Washington 5, D.C. 
: Sone tied > 1350 Esperson Bldg. 500 Fifth Avenue 327 Bowen Building 
! os , a Phone Fairfax 1325 Phone Lackawanna 4-4340 Phone Rep. 7-2340 
0 Late 15, Ohio Indianapolis 4, Indiana Philadelphia 2, Pa. Youngstown 1, Ohio 
, —— Lincoln Tower 520 Circle Tower 1502 Girard Trust Bldg. 505 Stambaugh Building 
‘ one Capitol 4-7211 Phone Melrose 2-3461 Phone Rittenhouse 6-9830 Phone RI 7-0771 
d 
5 
¢ 
THE YOUNGSTOWN SHEET AND TUBE COMPANY cin 0i@7¢2, sie 
: General Offices: Stambaugh Building - - Youngstown 1, Ohio 
< beens Plants: Youngstown, Ohio; Struthers, Ohio; Indiana Harbor, Indiana 
- STRIP - PLATES - STANDARD PIPE - . . s 
MECHANICAL TUBING - COLD FINISHED BARS. HOT ROLLED ‘BARS. “s BAR SHAPES - WIRE  . HOT ROLLED 





RODS - COKE TIN PLATE - ELECTROLYTIC TIN PLATE - RAILROAD TRACK SPIKES - MINE ROOF BOLTS 
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GAS, pipeline people 


In addition to his present duties as 
vice president and general manager of 
the government and industrial division, 
JosePH H. GILvigs has been appointed 
vice president in charge of manufactur- 
ing for Philco Corp., Philadelphia. 


HOWARD T. SCRANTON, assistant to 
the vice president of Transcontinental 
Gas Pipe Line Corp.'s eastern division, 
has transferred from Newark, N. J., to 
the comp.-ny’s office in Decatur, Ga. 





W. M. STEPHENS has been appoint- 
ed acting superintendent of construc- 
tion for Texas Eastern Transmission 
Corp., Shreveport. He will supervise 
communications, compressor station, 
electrical, materials, and pipeline sec- 
tions of the company's engineering de- 
partment. 


WILLIAM L. WOLFE has been ap- 
pointed vice president-sales of Jones & 
Laughlin Steel Corp.'s supply division 
in Pittsburgh. 


Koppers Co. Inc., Pittsburgh, has 
formed a company-wide marketing de- 
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Pulsation and isi 





Vibration 


in gas 
and air piping 


BURGESS - MANNING 


— are engineered to effectively correct 
your specific noise or pulsation problem. 





They are available in many different 
basic types for arresting intake and 
exhaust noises, some of which may in- 
te zrally incorporate such additional fea- 
tures as air cleaning — or heat recovery 










717 East Park Avenue, Libertyville, Illinois 
Branch Offices: Dallas « Chicago 


a 


“se 








— or spark arresting — or surge control 
— or water separating. 


Others, which are primarily designed to 
stop line surges set up by compressors, 
pumps, blowers, etc., will effect note- 
worthy savings in piping, repairs and 
maintenance, and permit accurate flow 
readings. 


There is no obligation for recommendations. 
Send us a description of your problem. 








Sreneen under the direction of 
INSLOW, vice president, K 


also announced the OPPETS has 
a in 
COOKE BAUSMAN Jr. pee tMent of 


er, sales departn nt , ; 
’ Al i i¢ . as a$$ iStanr tO the 


general manager of the Chemical diy; 
sion. GEORGE W NAYLOR has m4 
transferred to that division as 


of the international department Harry 
P. NEHER succeeds him as onl 


sales manager of the Tar Products qj 
vision. 


Motorola Inc., ( hicago, has na 
Roy H. OLSON director of eainntlll 
in the Communications and electron; 
division and RoBerrt L. BORCHARDT , 
assistant manager of the technical ia 
formation center in the same division 


JOHN E. STUCHELL has been names 
superintendent of New York State Ng 


ural Gas Corp.s newly created Harry. 
son district. 


Southern Natural Gas Co., Birmipe. 
ham, has elected CHARLES C. Wyp. 
TELSEY, executive vice president ¢ 
Ford, Bacon & Davis Inc., and THoma 
M. RITCHIE, vice president of Chay 
National Bank, as members of the boars 


of directors. 


JOHN W. MILLER is now manage 


of product planning for Kaiser See 
Corp., Oakland, Calif. 


JACK D. TOLLIVER has been appoin. 
ed manager of the recently established 
sales development division of Tube 
Turns, Louisville, Ky. 


Cooper-Bessemer Corp., Mt. Vernon, 
Ohio, has elected FLETCHER Devin; 
vice president and has promoted T. M 
| AMBERTH JR. to the post of Manager 
of the company’s Shreveport branch 
othice. 


JOHN CLAYTON JACOBS JR. has been 
elected a vice president of Texas Eas 
ern Transmission Corp., Shreveport. le 
addition to assuming new executin 
duties, he will continue as executive 
vice president and a director of Wilen 
Trend Gathering System. 


R. A. MINTER has been promoted t 
chief engineer of Lone Star Gas Go: 
transmission system. 


EDWARD D. FLAVIN has been name 
vice president of the Johns-Manvik 
Sales Corp. and manager of special i 
dustries, industrial products division 
succeeding L. A. BALDWIN, who has te 


tired. 


JAMES E. ALLISON has been appoiat: 
ed director of sales and customer re 
tions for Texas Gas Transmission Corp. 
Owensboro, Ky. 
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THE MEN 
WHO SELL IT Another reason why 


You can depend on 








22 Generating Plants 


A completely new line of small en- 
gine driven electric generating plants 
ranging in size from 500 to 2500 watts 
has been announced by D. W. Onan 
ning. & Sons Inc. ‘all | 
The new models are available in 


j 
7 sizes of 500 and 750 watts, 60-cycle, the Coal Tar 


ita 
: ac. for the AK series, and in 1000 and 





MAS 
has 2500 watts, 60-cycle, a.c. in the AJ | . . 
ard Series. | Protection mn 
Because of their small size and high | 

output per pound weight, the new | 
age models are highly suitable for mobile | Handy Tape Form 
Stee and portable applications. Both AK | 

and AJ engines are equipped with ro- | 

tating Stellite-faced exhaust valves, | The. encuten. tutte’ 
int solid Stellite exhaust inserts, extra-large | TAPECOAT is as dis 
shed long-life bearings, radio shielded, high- | tinctive as this coal tar 


ube tension magneto ignition, built-in gov- 
ernor and permanent mesh air-cleaner 


and oil-dipped pack. 


coating, itself. 


To make this service as 
dependable as the prod- 











non, D. W. Onan & Sons Inc. 
“ uct, the sales engineer 
y “ who sells the job also 
age services it. This means 
od that you can count on 
everything he tells you 
because he is responsible 
= for the job personally. 
asi The fact is, TAPECOAT 
- le gives you more lasting 
tive protection for your mon- 
tive ey because it is a quality 
Icon 23 Excavator coal tar product, and coal 
a? tar is nature’s own de- 
Dixie crane, new, high-speed, com- fense against corrosion, 
dw § pact excavator in the 44-yd, 5- to G6-ton ' 
0.5 class, has been announced by Dixie Specify TAPECOAT for pipe, pipe joints, tanks, and other 
Crane & Shovel Co. vulnerable steel surfaces above or below ground. Its perform- 
Crane, shovel or trench hoe rigs are ance record since 1941 merits your complete confidence. 

mec available on either rubber tired crane Tae UA ae “da , iP aaal 

rill carrier or on 20-in. crawlers. A com- TAPECOAT comes in rolls of 2”, 3”, 4”, 6”, 18” and 24” widehs, 


plete line of attachments for dragline, It’s easy to apply as our sales engineers will demonstrate. 


on, § clamshell, magnet, pile driver, grapple 
fe § or concrete bucket work is offered. 
Crane rigged, on rubber tires, the 


Dixie has a lifting Capacity of 6 tons The TAPECOAT Company 

with the standard 25-ft boom at a 10- 

fr radius. Five and 10-ft boom inserts —_ee 
and a jib can be furnished to supple- 


ment the two 1214-ft standard sections. 1535 Lyons Street, Evanston, Illinois 


Write for brochure and prices today. 
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mew products . Cont'd 


Equipped as a shov ly i 
excavate (0 a maximum beige ae 
ft and dump at | 3 ft. Maximum d ” 
ing radius is 19 fr. It can dig at 2 
below ground level. The Yg-yd i 
iS equipped with power. 
oa POWer-Operated dip. 

_ When set up for trench hoe 
tion, a Dixie can cut 13 f tae 


Wi Bi th 5 ground, yet it has an above Rtound 
ith g Inch Smoo Bend see clearance of over 15 ft at end of dy 
The trench hoe can reach our 3% 


In Performance! at ground level. 
eee The CINCH Pipe Bender Dixte Crane & Shovel Co. 


There's no better method for bending pipe smoothly 
and evenly than with hydraulically exerted cold 
Features for Greater Speed compression as provided by The Cinch Bender. 
and Easier Handling Contractors agree that Cinch provides speed, econ- 
omy, and safe pipe bending right on the job. So— 
¢ Automatic Hydraulic If you're a pipeline owner or contractor desiring 
Wedge-Type Pin-Up Slide top performance, insist on the product which pio- 
neered and continued to improve smooth bending 
Extra Large Piston Rams in big inch pipe _. . Cinch! 
and Return OF Lines THE “CINCH PIPE BENDER” MAKES PIPE BENDING A CINCH 














hydraulic Lift Tongue and 
Tulsa Winch 


Atney Tracs ‘optional! 





4 
on Et on = | 


HOUSTON 17, TEXAS ek 3 ee ed 
Phone Milby 2484 


7020 LONG DRIVE 24 Power Engines 


Worthington Corp. has produced ; 
new line of power engines that are of 
a high-pressure, turbo-supercharged | 
four-cycle design, rated from 1360 « 
5000 hp at 450 rpm. Largest of th 
new SW 14 line is a 16-cylinder Veo. 
gine. 

The tri-power arrangement permis 
use of the new engines as oil diese 
dual-fuel diesel, or spark ignition gx 

One of the features built into te 
new line is interchangeability of maje 
parts between the in-line and the ¥. 
engines, such as cylinders, heads, rod 
pistons, bearings, fuel injection equip 
ment, etc. 

Other major features are: combu 
tion chamber designed to burn mor 
efficiently the large quantities of ful 
required for the higher power outpy, 
four valves ( two inlet and two exhaust) 
mounted in cylinder head; symmetrical 
dished piston design, flood cooled fo 
maximum strength and uniform coo 
ing. 

W orthington Corp. 
















Maintain 
PIPE LINE 
RIGHTS-OF-WAY 
AT LESS COST 


























Pipe Line, Ationtic, Gulf and others. Write Dept. G for illustrated literature. 
more than 90% of oil mist and 


E lL. CALDWELL & SONS CORPUS CHRISTI, TEXAS and returns clean air to the — 


pletely self-contained, the unit prov 


\ ca 7 
WITH CALDWELL ROTARY CUTTERS 25 Mist Collector 
You can keep your pipe line rights-of-way in the clear and spend less money doing it with a Dollinger Corp. s new Electro-Sur- # 
Caldwell $-2 Yotary Cutter. This sturdy machine's 57-inch Spring Steel Blade will cut brush an “Ti gl | ‘minatin ol 
two inches thick, ond better, in a single once over. Mechanized maintenance with Caldwell new mist collector for elimunat ce * 
Cutters is not only better and cheaper—it’s quicker. mist and smoke at its source has 
Timken Bearings, Slood Bros. Universal, Alemite Fittings, standard P.T.0. Mode! available designed to be mounted on or nea 
for three-point hitch. } : } —_— | : 1j . and cutting ma: ® 
Users include Transcontinental, Texas-iilinois Transmission, Tennessee Transmission, Sun us i-Spece Brinic Ins § 
chines. The mist collector remove & 
3 
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REDUCE TEMPERATURE 
of ENAMEL as much as 30° 


































7s sateiaaataaattaiaticieaaiiataaimmiaaaaieaiiiiaasiaee uw 40> es 
- oO | 
S 160 [ - a PaDOneAnCCeennnCeeeneee s 135 | 
» 0 | hee ~—— BLAGK FELT 
| E 125 | : 
S40 | rm S eo} 
6 o 
3 130, = 115 | 
sl 4 10 17 REFLECTO FELT 
+ 120 | . Ww 
; | ~——— REFLECTO FELT 3 105 | 
a semanas z i aa ; 
é ate TESTA a 100 TEST B 
Above are the results of studies by an independent research organization upon the heat absorption 
characteristics of Nicolet Reflecto-Felt (white) vs. black felt. 
Under controlled surface heat of 140 degrees, enamel under With controlled surface temperature of TEST A reduced 30%, 
block felt registered 156 degrees. The enamel under Reflecto- ENAMEL UNDER REFLECTO-FELT REGISTERED 23 DEGREES 
Felt registered 126 degrees... A TEMPERATURE REDUC- LESS THAN ENAMEL UNDER BLACK FELT. 





TION OF 30 DEGREES. 
WITH REFLECTO-FELT, YARD WRAPPED PIPE CAN NOW BE STORED. ENAMEL SAG IS REDUCED 
ON PIPE COATED OVER THE DITCH. INVESTIGATE REFLECTO-FELT NOW. WRITE FOR LITERATURE. 





MANUFACTURED py. TINE STREET 
NICOLET INDUSTRIES. 1c a 














It's amazing—a small Oliver OC-3 tractor 
fitted with a strong, lightweight side-boom. 
Fully hydraulic, the boom has a lifting capa- 

city from 800 Ibs. at a 30° angle to over 1600 
Ibs. at a 70° angle. The slipping clutch 

design reduces boom control to only two! The 
small size and light weight (5,250 lbs.) of the 
Little Boomer makes it extremely maneuverable, 
and it can be loaded on a medium sized truck 
for quick and economical transportation. 

Finally it is priced at approximately one- 
third the cost of competitive equipment nor- 
mally used on this type of work. Optional 
equipment—street pads, tail-end winch. 





, ese: 


<< 


® LIGHT WEIGHT 

@ POWERFUL 

® MANEUVERABLE 
® FLEXIBLE 

® ECONOMICAL 

® EASY TO OPERATE 
® FULLY HYDRAULIC 





The “Little Boomer” Is Manufactured By. . 


MIDWESTERN couirmenr CO., INC. 





4645 Sapulpa Rd. Tulsa, Oklahoma 
15 Ss. W. 29th St. Oklahoma City, Okiahomea 
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HOLIDAY DETECTORS 














Tests pipe coating or any 
insulating coating on pipe 
lines, tank bottoms, gas dis- 
tribution systems, yard coat- 
ing operations, water works, 
inside pipe lining, inside well 
tubing, chemical plants, re- 
fineries, or any application 
fro holiday inspection for 
vuds or faults in the coating. 
Electrodes can be supplied 
for all types of work. The 
PICO Electronic Holiday Detecter 
uses a 6 voit dry battery with an out- 
put of 18,000 voits D.C. It is mount- 
ed in a Plexiglas housing and weighs 
13 Ibs. Comes complete with pusher- 
handle and 7 Foot Electrode Spring. 
Price $290.00. Line-traveling type 
slightly higher. Write for literoture. 


PETROLEUM 
INSTRUMENT COMPANY 


2200 W. ALABAMA + HOUSTON, TEXAS 











mew products « Con?d. 


a packaged ventilating system for indi- 
vidual machine tools. 

Oil-laden air is drawn in at the unit 
base and metal chips and abrasive ma- 
terial are screened. Mist particles are 
positively charged in the ionizing sec- 
tion of the cell. Negatively charged 
collector plates then attract and sepa- 
rate oil from the air stream. Clean air 
continues through. When oil accumu- 
lates on the plates in droplets heavy 
enough to resist the air stream, it drops 
off the bottom edge, passing through 
the screen into a reservoir, thus retain- 
ing a clean cell and screen. 


Dollinger Corp. 
a 


26 Instrument Inker 


A new general purpose ink has been 
developed by the Foxboro Co. for use 
with the company’s complete line of 
industrial recording instruments. Des- 
ignated at Type 1500 ink, it was espe- 
cially formulated for use with Foxboro 
pens and Humitex charts to produce 
the sharpest possible record of a pro- 
cess variable. 

Containing no sediment, the new ink 
is smooth flowing, will not clog the 
pen, and dries quickly without feather- 


cleans pipe 


more efficiently 


; 


5 


FASTER! 


VGROSE LINE TRAVELING PIPE 


EANING AND PRIMING MACHINE 


This versatile pipe clean- 
ing and priming machine 
can be used for line travel- 
ing operation or with sta- 
tionary base (shown at right) 
‘or yard cleaning and prim- 
ing—either way it is better 
buile and more efficient to 
give you faster, trouble- 
tree service. Crose clean- 
ing and priming machines 
are available for all sizes of 
pipe including 36” 











LCrose 


MANUFACTURING COMPANY, INC. 


2715 DAWSON ROAD © PHONE 6-2172 © TULSA, OKLAHOMA 

14693 EAST COLFAX AVENUE, AURORA, COLORADO © 500 FIFTH AVENUE, NEW YORK CITY 
DISTRIBUTORS: CROSE-CURRAN LTD., EDMONTON ¢ CROSE PIPELINE EQUIP. 
MENT CO., INC., NEWARK, N. J. © PIPELINE SUPPLY CO., HOUSTON 











ing the — It is rated for high tem, 
rature, and can also 
- : be used down tg 
For convenience in inkin 
Type 1500 ink is furnished pp 
designed one-ounce polyethylene 
squeeze boctle. An exclusive ple: 
capillary tube and filter assembly ¢ 
ables the user to pinpoint a precig 
quantity of ink on the pen withoy 
dripping it on chart or instrument 
Foxboro Co. 








27 Plug Valve 


Longer life, ease of operation, ca 
of adjustment and positive pressure 
sealing are claimed by the Ohio Injecta 
Co. for its new lubricated plug vale 
design. 

A feature of the valve is multipk 
sealing, which includes lubricant, ‘0 
ring, gland liner and packing seals. 

Four vertical lubrication grooves t 
the plug assure uniform and adequat 
distribution of a sealing lubricaa 
around the port areas. Two groove 
(180° apart) do not cross body ports 
in operation; two grooves (180° apatt 
do cross body ports in operation bu 
are connected with lubricant suppl 
only when the plug is in fully 
or closed position. | 

Precision gland adjustment 
achieved by the use of fine thread 
and semi-finished, washer-faced nuts @ 
spot faced bearing surfaces of the gland. 
A minimum of recurring adjustments 
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ed because the resilient packing is 


aaron isolated from all moving 
which assures longest possible 
cking life. 


dicator on top of the 
A position in 


plug shank and a cial stop integral 
with the gland show the position of 
the plug at 4 glance. 
Obio Injector Co. 

© 


trade literature 


28 Thermocouple Bulletin 


A new edition of its 56-page bulle- 
tin P1238 on thermocouples and py- 
rometer accessories has been released by 
the Bristol Co. The bulletin, a buyers 

ide and users manual, has 165 photos 
and line drawings illustrating products, 
suggested installation techniques, etc. 


Bristol Co. 
* 


29 Pump Chart 


A chart designed to quickly identify 
the probable source of failure or erratic 
performance in most widely used types 
of rotary displacement pumps is con- 
tained ina new pamphlet, “Pump Chart 
Spots the Trouble.” Prepared by Eco 








CONCRETE 
Sees 


Engineering Co., the chart details more 
than 25 possible mechanical and chemi- 
cal trouble symptoms. 

Eco Engineering Co. 


30 Converter Catalog 


A complete line of Digi-Coder digi- 
tal converters, electro-mechanical shaft 
position types, and voltage types are 
described in Fischer & Porter Catalog 
58-10. The 12-page catalog presents op- 
eration, characteristics, accuracy, and 
specifications — with drawings, 
photographs, and installation diagrams. 


Fischer & Porter Co. 
8 


31 Control Catalog 


A new 68-page catalog of general 
purpose control devices, including a 
special section correlating by horse- 
power components for each type of 
motor control application has been an- 
nounced by General Electric Co.'s gen- 
eral purpose control department. Des- 
ignated GEC-12G60A, the two-color 
publication contains photographs, book 
prices, wiring diagrams and dimen- 
sions. 

General Electric Co. 





32 Separator Catalog 


Black, Sivalls & Bryson has published 
a 24-page catalog (30-01) on vertical 
separators. In addition to perspective, 
cutaway, and dimentional drawings for 
low, intermediate and high pressure 
sizes, the catalog features a section on 
sizing BS&B vertical separators. 
Black, Sivalls & Bryson Inc. 


33 Piston Ring Bulletin 


C. Lee Cook Co. has issued Bulletin 
500, a four-page publication covering 
the company s packing and piston rings. 
Descriptions of the company’s three 
grades of laminated plastics are pre- 
sented. 

C. Lee Cook Co. 


34 Service Booklet 


Specific services and facilities offered 
to the utility power piping field, includ- 
ing fast, accurate methods of stress 
analysis, metallurgical research, new 
welding methods, and special heat 
treatment techniques, are described in 
a new 12-page booklet published by 
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One of the many Edwards 
Concrete River Weights 
installations on Texas- 
Illinois Natural Gas Pipe- 


Edwards Split Welding 
Sleeves also used on the 
line to insure perfect 
joints in swamps, rivers 
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ASK US ABOUT ON-THE-JOB MANUFACTUR- 
== ING OF CONCRETE RIVER WEIGHTS. 


Man Edwards, Fp. 


PIPE LINE, REFINERY & GASOLINE PLANT EQUIPMENT ENGINEERS 
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Tulsa, Oklahoma 
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A-wheel drive does another job better! 





























BACKFILLING 


Equipped with a hydraulically- 


| 


controlled front-mounted dozer 
blade, the 4-wheel-drive Univer- 
sal ‘Jeep’ is an efficient back- 
filler. Shown here is a blade 
mounted on a ‘Jeep’ trencher— 
thus creating a single power 
unit that does both trenching 
and backfilling. See your near- 
est Willys dealer or write for 


information. 





4-WHEEL-DRIVE 
UNIVERSAL 
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K 
A member of the ‘Jeep’ family...worid's largest-selling 4-wheel-drive vehicles 
Willys Motors, Inc., Toledo 1, Ohio 
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EQUIPPED TO HANDLE 
of Integrity 








ANY SIZE PIPE PROJECT! 





O. R. BURDEN 


Construction 
Corporation 


TULSA, OKLAHOMA 














TORS O. R. Burden, President 


P. T. Thibodaux, Vice-President 
J. S. Burden, Vice-President 


CONS 


Povl R. Halbert N. K. McFarland 


OFFICE AND WAREHOUSE GENERAL PIPELINE 
10301 SHADY TRAIL CONSTRUCTION 


DALLAS 20, TEXAS PHONE FL7-2833 P.O. Box 5216 © Phone 8-3378 
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trade literature © Contd 


the fabricated 
W. Kellogy ( ; 
M. W. Kellogg Co. 


pre ducts division of M 


* 
35 Engine Bulletin 


The 115- to 410-h ; 
H2000, and F 1500 ae +50 
scribed in a rec ently published bulleg 
The eight-page, three-color bulletip 
uses Cutaway views and Photographs 
show advanced features. Basic P 
cations are also include. = 


LeRoi Division 





GAS) progress reporis 


NEW CONSTRUCTION 
PLANNED 


SOUTHERN COUNTIES GAS CO., Los Angele: 
To build 31 miles of 30-in. line between Cx. 
tus City and Desert Center in Riverside 

Calif., to complete paralleling of the Califorms. 


Texas pipeline system 


UNITED GAS PIPE LINE CO., Shreveport Docks 
G-8230 for 68 miles of line and 330-hp Stathe 
on system in Mississippi, Alabama, and Flog 
Would drill |3 wells, build 7.3 miles of line 4 
dehydration plant, and additions to Compress 
stations to test facilities for underground ste. 
age 


WILCOX TREND GATHERING SYSTEM, Siew 
port. To build |16-mile 16-in. loop line ne 
Provident City, Texas; 2000-hp compressor gp 
tion in Goliad county; add 2200 hp to existing 
station at Thomaston; and one 75-hp field a=. 
pressor 


CURRENT CONSTRUCTION 


ARKANSAS LOUISIANA GAS CO., Shreveport 
Docket G-2307 for 134 miles of 65%%- to 24% 
line in 11! sections, and 10,500-hp comprem 
station on its system in Arkansas, Louisiana, a 
Texas. Compressor station and 7! miles of in 
completed 


EAST OHIO GAS CO., Cleveland. A !l3-mk 
30-in. pipeline to serve Cleveland area tm 
point just south of Toledo. Construction state 
April 15 


EL PASO ‘TEXAS! NATURAL GAS CO. Docker 
G-2106 and G-2462 for 74 miles of line aw 
6925 additional hp on system in Texas, Ne 
Mexico. and Arizona. Should be completed > 
July | 


LONE STAR GAS CO., Dalias. A 22-mile, 16+ 
line from Farmers Branch, Texas to Collin cout) 
to supply Texas Power G Light Co. Schedue 
for completion in June. 


MANUFACTURERS LIGHT G HEAT CO., Pitts 
burgh. Docket G-2193 for 72 miles of 20- a 
16-in. line, 38.7 miles of storage and well lone: 
2 measuring stations and a |760-hp compress 
station at the Victory storage field in Maw 
and Wetzel counties, W. Va. 


MANUFACTURERS LIGHT G HEAT CO,, Pitt 
burgh. Docket G-2289 for construction of 75% 
miles of 10-, 12-, 24-, and 26-in lines and 4% 
in new and additional compressor facilities * 
Washington, Allegheny, Chester, Lancaster, a 
Adams counties, Pa., and Marshall county, ¥ 
Va. 


MANUFACTURERS LIGHT G HEAT CO., Pitt 
burgh. Docket G-2479 for 61 miles of line are 
1760 hp in compressor capacity on its oe 
in Ohio, Pennsylvania, and West Virginia. 


GAS—May, 1955 
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aria GAs CO. Columbus. Docket G-2522 
onto _y statior under construc- 


600-76 smnpletion scheduled for May 1! 
ton. 


Francisco 

GAS & ELECTRIC CO,, San 
pacific , a line in Colusa and Glenn 
An ay gas into Sacramento valley 
ee ee fields Septembe: completion 
from 


ANHANDLE EASTERN PIPE LINE CO., Kansas 
P 


G-2433 for 575 miles of new 
City, Me. _— approved), mainiine loops, 


= ee end gathering lines in Kansas, 
—— iilinois, Indiana, Ohio, and Michigan 

13,000 hp in additional compression. Also 
~ ve develooment of Waverly storage field in 
morgan county, !ll. Will increase peak-day je- 
capacity from 970 to 1425 MMcf daily. 
— ed portion virtually completed. Balance 
awaits FPC approval. 


NDOAH GAS CO., Lynchburg, Va. Docket 
for 39 miles of line from a point near 


iddlet Va. to points near Winchester, Va. 
7 neem, Ww. Va. Somerville Construc- 
= Co. scheduled to complete line this month. 
and Martinsburg, W. Va. 


£AST ALABAMA GAS DIST., Birming 
ham. A “U” shaped system of about 330 miles 
to serve 24 communities in southeastern Ala- 
bama from connections with Southern Natural 
About 65% completed Scheduled for comple 


tion in September. 


TEXAS EASTERN TRANSMISSION CORP., 

_ and NEW YORK STATE NATURAL 
GAS CORP., Pittsburgh. Docket G-2784 to con- 
struct field pipelines to connect up additional 
wells in Murrysville pool; acquire 2000-hp field 
gathering compressor station; and install 1980- 
hp station. New York State will operate facilities. 


SHENA 
G-1448 


CONTRACTS LET 


TEXAS GAS TRANSMISSION CORP., Owensboro 

Ky. Docket G-6854 to lay 77.14 miles of partial 
loops in 7 sections between Covington Tenn. to 
jeffersontown, Ky.; 74 miles, |2-in., 35 miles 
10-in.. and 5 miles, 8-in. between Hardinsburg 

Ky. compressor station and Columbus and Bed- 
ford. ind.: 13.61 miles 20-in. loop near Haugh 

ton. La. compressor station; to consturct 26-in 

crossings of Tennessee and Cumberland rivers in 
Kentucky and dual |2-in. crossings of Ohio river 
near Hardinsburg, Ky.; to build 4500-hp station 
at Riverton, La., and to add 400 hp at Greenville 
and Clarksburg, Miss.; 2000 hp at Lake Cormor 

ant, Miss., and 1500 hp at Covington, Tenn 

H C. Price Co. to lay 26-, 12 10-, and 8-in 

lines (except river crossings): Houston Con 

tracting Co. to lay 20-in.: Pentzein Inc. to lay 
Cumberland and Tennessee river crossings 


TRANSCONTINENTAL GAS PIPE LINE CORP., 
Houston. Docket G-4185 for 360 miles of 36- 
and 30-in. line paralleling sections of system in 
nine states. Would include two river crossings, 
one 3000-hp and one 7500-hp station and mis- 
cellaneous additions to present stations. Con 
tracts let to O. R. Burden Construction Corp.. 
Associated Pipe Line Contractors iInc.. Midwest 
ern Constructors Inc., Houston Contracting Co 
Western Constructors, Panama-Williams Co 


TRANSCONTINENTAL GAS PIPE LINE CORP., 
Houston. Docket G-2367 for 173 miles of 30 
and 36-in. loops to parallel sections of existing 
system in Louisiana, Mississippi, Alabama. Geor- 
gia, North and South Carolina Virginia, and 
Maryland, plus 46 miles of 1!2-in and 16-in 
loops and 12-mile, 24-in. extension of mainline 
in New Jersey. Contracts let to O. R. Burden 
Construction Corp. Midwestern Constructors 
in., Panama-Williams Co., Williams Brothers 
Co., and Associated Pipe Line Contractors Inc 


APPROVED 


TEXAS EASTERN TRANSMISSION CORP., 
Shreveport. Docket G-2503 for 481 miles of 
ine, 86,900 hp in new compressor stations, and 
36,020 hp additions at existing stations—all to 
be located in Texas. Louisiana, Mississippi, Ten 
nessee, Kentucky, Ohio. Pennsylvania, and Ala 
bama. Project would include a 382-mile line 
from Beaumont. Texas to Kosciusko, Miss. 


GAS—May, 1955 





TRENCHING 


This ‘Jeep’-propelled trencher 
digs trenches up to 6 feet deep 
and 14 inches wide. Mounted 
on the 4-wheel drive ‘Jeep’, it 
gets to the job in a hurry, and 
speeds up the laying of pipe, 
cable or drain tile. Traveling 
speedily to the job, the unit is 
ready for trenching in a matter 
of minutes. Greater mobility 
makes the ‘Jeep’ trencher prof- 
itable for short trenches. See 
your nearest Willys dealer or 
write for information. 


4-WHEEL- DRIVE 
UNIVERSAL 


jeep 











4-wheel-drive does another job better! 


A member of the ‘Jeep’ family... world’s largest-selling 4-wheel-drive vehicles 


WILLYS MOTORS, INC., TOLEDO |. OHIO 


EDWARDS PIPELINE SPECIALTIES 
CONCRETE RIVER WEIGHTS 
PIPELINE HALF SOLES 
. WELDING SLEEVES 
PIPELINE MARKER POSTS 


WARNER LEWIS 
SEPARATORS AND FILTERS 


DAVIS GAS ANALYZING 
INSTRUMENTS 


SILLERS PIG TRAPS 
AND CLOSURES 


PEERLESS 
LINE SEPARATORS 
GAS SCRUBBERS 

ODORIZERS 


FISHER M SCOPE PIPE FINDER 


BERYLCO NON-SPARKING 
SAFETY TOOLS 


llan tdsads, Fue. 


2445 So. Jacksor ale 











Our 
complete 
construction 
service 








installing gas, oil 
and products 


pipelines 


is at your disposal 
by calling Ada 
3851. 
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TRANSMISSION DISTRIBUTION 
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ACF !ndustries, inc., Valve Div. — 
Acro Mfg. Co., Crise Controls Div --- 
Affiliated Gas Equip. Inc., 

Bryant Heater Div. 67 
Affiliated National Hotels 96 
American Cast Iron Pipe Co — 
American Meter Co., Inc. — 


American Recording Chart Co. 74 
Amerizan Telephone 

G i elegraph Co. 122 
Aqua Survey G Instrument Co. 72 
Boker Co., Inc., R. H. — 
Barber-Greene Co. 169 
Beaird Co., Inc., The J. B. 163 
Bethlehem Steel Co. 119 


Black, Sivalls G Bryson, Inc. Third Cover 
Blaw-Knox Co. — 
Bonney Forge G Tool Works 13 
Bradshaw G Co. 157 
Bristol Co., The — 
Bryant Heater Div., 

Affiliated Gas Equip. Inc. 67 
Buckeye Supply Co., The —- 
Bucyrus-Erie Co. 


Burden Construction Corp., O. R. 180 
Burgess-Manning Co. 172 
Cadillac Cast Parts Co. — 
Caldwell G Sens, E. L. 176 


Caloric Appliance Corp. 
Carbide G Carbon Chemicals Co. 

Union Carbide G Carbon Corp. 76 
Carborundum Co., Refractories Div. — 


Cast Iron Pipe Research Assn. 4,5 
Cathodic Protection Service —- 
Chaplin-Fulton Mfq. Co. 
Charles Machine Works 84 
Cinch Pipeline Equipment, Inc. 176 


Clark Bros. Co., 

Div. Dresser Industries, Inc. 106, 107 
Cleveland Diesel Engine Div., 

General Motors Corp. 124 
Cleveland Trencher Co., The 79 
C. Lee Cook Mfg. Co. 

Consolidated Western Stee! Div., 

U. S. Steel Corp. 

Continental Can Co., 
Mills Plastic Pipe Div. 


Cooper-Bessemer Corp. 104, 105 
Crane Co. 14 
Crise Controls Div., Acro Mfg. Co. - 

Crose Mfg. Co., M. J 178 


Cutler-Hammer, Inc. 


Darling Valve Manufacturing Co. 
Day Co., S. D. 15 
Dearborn Chemica! Co 110 
Delco-Remy Div., 
General Motors Corp 
Detroit-Michigan Stove Co. 
Diebold Inc , 
Dow Chemical Co., The 120 
Dollinger Corp. : 
Drake G Townsend, Inc. — 
Dresser Industries, Inc., 
Clark Bros. Co. 104. 105 
Dresser Mfa. Div. 22,27 
Dresser Industries, Inc. 
Roots-Connersville Blower Div. 83 
Dresser Mfg. Div.., 


Dresser Industries, Inc. 22,27 
du Pont de Nemours G Co., Inc. 

E 1., Febrics Div. 
Dura-Tape Co. 
Eastman Chemical Prod., Inc. 33 
Ebasco Services, Inc. — 
Eclipse Fuel Eng. Co. 93 
Edwards Inc., Allan 179, 181 
Empire Stove Co. 69 
Feceral Telephone G Radio Corp. 149 
Fisher Governor Co. 20, 21 
Fisher Research Laboratories, Inc. 94 
Florence Stove Co. 63 
Forni Co., George P. — 
Foxbor Co., The — 


— INDEX TO ADVERTISERS 


Fulton G Co., R.H 1] 
Gorrett Oil Tools Inc 1] 
Gas Subscription Order 8 
General Controls Co 
General Electric Co., 
Gas Turbine Div. 99, 100, 101 
Electronics Div. 
General Gas Light Co 
General Motors Corp 
Cleveland Diesel Engine Div 124 
Delco-Remy Div 
Goodrich Chemica! Co., B. F 
Grabler Mfg. Co. 18 
Greenlee Tool Co., Div. of 
Greenlee Bros. G Co. 
Griffiths Co., E. F K+4 
Grove Regulator Co. — 
Gulf Interstate Engineering Co 11] 


oo ~/ O07) 
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Hoartz-Mason Co. 


Hallen Co., Inc., The 114 
Hamer Valves, Inc. 161 
Harper-Wyman Co. 70, 71 
Hill, Hubbell G Co. 30 
H GL Tooth Co. 113 


H G M Pipe Beveling Machine Co. 

Hotel Pittsburgher 

Houston Contracting Co. 155 
Hydrauger Corp., Ltd. - 


Ingersoll-Rand Co. 


Jaeger Machine Co. 26 
Johns-Manville Corp. 
Jones G Laughlin Stee! Corp. 


Koppers Co., Inc., Tar Prod. Div. 7 
Lancaster Meter Parts Co. 80 
Ledeen Mfg. Co. 162 
L.O.F. Glass Fibers, Inc. 154 
Lone Star Constructors 180 
Maxitrol Co. 

Mayes Bros., Inc. , 
McCabe-Powers Auto Body Co. 35 
Meriam Instrument Co., The — 
Metro Engineering G Service 32 
Midwest Piping Co., Inc. 115 
Midwestern Constructors, Inc. 160 


Midwestern Engine & 

Equipment Co., Inc. 177 
Milwaukee Gas Specialty Co. 77 
Mine Safety Appliances Co. —— 
Minneapolis-Honeywell 

Regulator Co., Aopliance Div. 
Minnesota Mining G 

Manufacturing Co. 


Morrison Steel Prod., Inc. 8 | 
Motorola Communications & 
Electronics, Inc. 153 
Mueller Co. 15, 16, 17 
National Tank Co. 98 


National Tube Div., 

U.S. Steel Corp. 
Natural Gas Odorizing Co., Inc 
Notural Gas & Oil 

Resources Committee 
Nouaatuck Chemical Div. of 


U. S. Rubber Co. 10 
Neill Co., James P. 173 
New Enaland Forestry Service, Inc. 94 
Nicolet Industries, Inc. 177 
Nordberg Manufacturing Co. 121 


Nordstrom Valve Div. 


Rockwell Mfg. Co. 24, 25 
Norton-McMurray Mfg. Co. 87 
Norwalk Valve Co. 

Ohio Injector Co., The 167 
Oliver Iron G Steel Corp., 

Berry Div. 118 
Orbit Valve Co. 9 
Oronite Chemical Co. 31 
Owen-Pewthers Mfg. Co. 
Owens-Corning Fiberglas Corp. —- 
Parkhill Truck Co. 170 
Parsons Co. 9) 
Peacock Corp. 94 


Peerless Mfg. Corp. 


Petroleum Instrument Co. 

Philco Corp., Govt. G 
Industrial Diy 

Phillips Petroleum C 

Pipeline Anode Corp 


Pittsburgh Cok: 


GC hemical Co., 


Protective Coatings Diy. 


Pittsburgh Equitable MA 
Rockwell Mfg. Co — “a 

Polyken Products Dept. of the 
Kendall Co 

Pritchard G Co. J. F 


Protecto-Wrap C 


Radio Corp. 


of America 


Reed Mfg. Co 
Refinery Supply Co.. The 
Reliance Regulator Div.. 


108, 1¢ : 










































































American Meter Co., Inc. 
Republic Stee! Corp. rer 
Reynolds Gas Regulator Co. 9 
Rice Hotel, The 
Ridge Tool Co., The 85 
River Construction Corp. 123 
Robertshaw-Fulton Controls Co. 65 
Rockwell Mfg. Co 
Nordstrom Valve Div. 24, 25 
Pittsburgh Equitable 
Meter Div. Is 
Roots-Connersville Blower Div., mag 

Dresser Industries, Inc. 83 
Roper Corp., Geo. D. al 
Royston Laboratories Inc. a 
Safety Gas Main Stopper Co. 90 
Sangamo Electric Co. al 
Schield Bantam Co. 158 
Security Valve Corp. all 
Semet-Solvay Engineering Div., 

Allied Chemical G Dye Corp. . 
Sharples Chemicals Inc. ad 
Sherman Products, Inc. 75 
Sinclair Oil G Gas Co. on 
Skinner Co., M. B. %6 
Somerville Construction Co. 18) 
Southern Mill G Mfg. Co. 168 
Sprague Meter Co. 4th Cover 
Stafford Co., R. W ial 
Standard Electric Time Co., The 6 
Standard Magnesium Corp. 89 
Standard Pipeprotection, Inc. _ 
Station Construction Co. 164 
Tapecoat Co., The 175 
Telsco Fittings Div., 

Texas Lawn Sprinkler Co., Inc. 8 
Thermac Co. 88 
Tinker G Rasor — 
Tube Turns, Inc. _ 
Tulsa Winch Div. of Vickers Inc. 166 
Union Carbide &G Carbon Corp., 

Carbide &G Carbon Chemicals Div. 76 
United Engineers G 

Constructors Inc. 34 
United Pipe Utility Suppliers, Inc. — | 
Universal Controls Corp. 86 | 
U. S. Pipe G Foundry Co. 3 
U. S. Rubber Co., | 

Naugatuck Chemical Div. 10 | 
U. S. Steel Corp. | 

Consolidated Western Steel Div. — 

National Tube Div —_ 
Vulcan Rubber Products, Inc. — 
Wachs Co., E. H. 92 
Worren Petroleum Corp. 86 
Wilkinson Products Co. 84 
Williams Brothers <— 
Williamson, Inc., T. D. 12 
Willys Motors, Inc. 180, 181 : 
W-K-M Mfg. Co., Inc. Ba 


Wood Co., John 
Wood Industries Inc., Gar 


Youngstown 





Sheet G Tube Co. 


64, 8 | 








hs 
4 




















182 





GAS—May, 195 









